A 


AGREAT WESTERN 
RAILWAY BOOK 


THIS BOOK is the first in a series of 
seven facsimile reprints of famous 
books for railway enthusiasts, formerly 
published by the Great Western Rail- 
way in their “Boys of All Ages” series. 
“The 10.30 Limited” first appeared in 
1923, when the GWR, virtually un- 
affected by the Grouping of that year, 
was more favourably placed than the 
other three railway companies to pre- 
sent, in words and pictures, an informa- 
tive account of its workings. The author 
of the series, W. G. Chapman, wrote in 
an easy style readily understood by the 
youthful reader, yet capable of being 
appreciated by experts more knowledge- 
able and maturer in years. The GWR, 
with its flair for publicity, has always 
had a claim on the hearts of railway 
enthusiasts, and it was not difficult to 
find an appreciative audience for these 
books. The same is true today. 


“The 10.30 Limited” is an account of 
a journey made from London to 
Penzance by the 10.30 am Cornish 
Riviera Express, with descriptions of 
many of the railway appliances and 
operations encountered during the trip. 
Among the interesting items discussed 
are: Water and Fuel; Carriages; Train 
Lighting and Heating; Slip-Coach Work- 
ing; Signals; How Trains are Controiled; 
Safety Appliances; and many other 
important details. 

Although the books in this series were 
published in their thousands in the 
1920s and 1930s, they are not so readily 
available today. This facsimile reprint 
will be eagerly sought by many railway 
enthusiasts as a nostalgic reminder of 
days now past, when railways stole the 
limelight as the fastest means of trans- 
port on earth. 


PATRICK STEF::ENS LIMITED 
9 Ely Place, London EC!1 


£1.50 net 
30s net 


Pr. 


ar toe - ik 


if 


T 


HOURS OF OP 
1. ¥7 
fo 
10. | AA 
10. 
0, 81 
06 DD 8 


Digitized by the Internet Archive 
in 2023 with funding from 
Kahle/Austin Foundation 


httos://archive.org/details/railwaybookforbo0000wgch 


A RAILWAY BOOK 
FOR BOYS OF ALL AGES 


pauwry o€o1 oy», 4q SAK OG} OF Lemy 5» 


Seber 


A RAILWAY BOOK 
FOR BOYS OF ALL AGES 


BY W. G. CHAPMAN 


PUBLISHED IN 1923 BY 

THE GREAT WESTERN RAILWAY 
[FELIX J. C. POLE, GENERAL MANAGER] 

PADDINGTON STATION, LONDON 


2 CfltoS eC 


© Copyright 1970—British Railways 


All rights reserved. No part of this publication 
may be reproduced, stored in a retrieval system, or 
transmitted, in any form or by any means, electronic, 
mechanical, photocopying, recording or otherwise, 
without prior permission of British Railways. 


First published 1923 
Reprinted 1970 


{SBN 0 85059 056 6 


Reproduced by offset lithography from the original 
by Reda SA, of Geneva, Switzerland, and bound by 
Hunter & Foulis Ltd, of Edinburgh, Scotland, 
for the publishers Patrick Stephens Limited, 

9 Ely Place, London ECr, England 


INTRODUCTION TO NEW EDITION 


AILWAYS are unique amongst industrial undertakings 
since they have created for themselves a highly 
individual world of their own, within which they 
are subject to as much public scrutiny and 
interest as a pop star. The Great Western Railway, 

more than any other railway company before or since, 
realised the potential of this phenomenon and reacted with a 
display of publicity consciousness far greater and of more 
lasting effect than its rivals or successors. 

The fact that the Great Western Railway also had some- 
thing to shout about helped. The territory in which it largely 
operated was the sunny holiday playground of the West 
Country. The Great Western Railway thus endeared itself to 
many enthusiasts as the railway on which they went on 
holiday. Other railways merely took them to school or to 
work! 

G.W.R. locomotives were well engineered, in the fore- 
front of design and looked magnificent in their gleaming 
coat of green paint, which in 1923 was beginning to reappear 
after a period of First World War austerity. To me, chocolate 
and cream are the only colours for a train of passenger car- 
riages, especially wnen seen snaking their way through a 
rolling West Country landscape. I admit this is pure partisan 
talk, but if you ever knew the G.W.R. this is largely how it 
gripped you. 

“The 10.30 Limited” tells us what the G.W.R. was doing 
in 1923—the date when this book was first published. It 
affords general information on aspects of railway working in 
the form of a conversation in a railway carriage of the ‘10.30 
Limited” from Paddington to Penzance. Apart from the 
sheer sentimental joy that this reprint provides in being able 
to carry the sympathetic reader back to those times, it 
recreates the flavour of the period and sets the scene for 
historical railway modellers since, by its very time-dated 
nature, it stops short at 1923. These are the days of Stars, 
Saints and Counties (the 4-4-0 variety, of course), “the 
Great Bear’ and French Compounds, steam railmotors, 


semaphore signals, milk churns, seventy-foot coaches, and a 
point of perhaps greater general appreciation, the days when 
trains were the fastest means of regular transport on earth. 
Very often in other railway books time becomes blurred, 
since it is not readily apparent what came when and in what 
order. 

The fact that the original G.W.R. series of books was 
aimed at ‘‘Boys of All Ages”? presumably inferred its interest 
to anyone in the 8 to 80-year-old age group. This reprint is 
likely to have an equally wide appeal, for many who were 
schoolboys in 1923 will cherish the opportunity briefly to put 
back the clock, and the thousands of G.W.R. enthusiasts will 
welcome it as a reminder of a great railway in an interesting 
period of its life. There is no doubt that times have changed 
and “The line that put the ee’s in spEEd” probably went 
down better in 1923 than it would do today, as would the joke 
about the passenger at the booking office requiring ‘‘two 
to Looe” (toot-a-loo!). 

These are all interesting insights into a period when the 
G.W.R. ran the longest-distance non-stop train and the 
fastest start-to-stop run, and were so very proud. This pride 
in the line rubbed off all along it and no doubt accounts to a 
large degree for the sustained interest today. It is hoped to 
cater for this interest by reprinting further volumes in the 
G.W.R. railway books for ‘“‘Boys of All Ages” series in due 
course. ““The 10.30 Limited”’ being the first in the original 
series, it is the first to be reprinted. 

Norman Simmons 


EQSEDs ERSEDs aONEDs 92a yy EA 9AM, 544M, gE, 
A FOREWORD 


— OZ ESPITE the fascination of aeronautics, 
C7 \) wireless telephony, and other wonders 
AY) of this twentieth century, our railways 
Still hold high place in the esteem and 
4 affection of a host of youthful admirers, 

“@ and for their edification and enlighten- 
ment some of the “ hows,” ‘‘ whys,” and ‘‘ wherefores ”’ 
in regard to modern railway practice are here explained. 

For the sake of convenience, the explanatory matter 
has been put into narrative form descriptive of a journey 
from London to Penzance by the 10.30 A.M. Cornish 
Riviera Express. This train has been selected for the 
reason, among others, that, the non-stop run of two 
hundred and twenty-six miles from Paddington to 
Plymouth, which it performs every week-day in the 
scheduled time of four hours and..seven minutes, con- 
stitutes a world’s record. 

It is assumed that the writer and his young reader are 
making the journey together, and opportunity is taken 
en route to explain and illustrate, in words and pictures, 
such railway appliances and operations as are of interest 
to boys of all ages. 

In preparing this little volume, the writer has also been 
influenced by the pressing need that exists for the relief 
of harassed parents, much-interrogated uncles, and 
others, who are so frequently called upon to draw from 
their wells of knowledge in order to satisfy that vast army 
of embryo railway engineers which is still wearing out 
its knickerbockers at school. W.G.C. 


READING 


SEEEBe eBigs SEES e sBieSe wx Se 0G ESE 0G Se Es 


CHAP TERS 
The First PADDINGTON Douek 
The Second “ AWAY TO THE WEST” | 
The Third LOCOMOTIVES II 
The Fourth WATER AND FUEL 32 
The Fifth CARRIAGES 36 
The Sixth TRAIN LIGHTING AND HEATING 45 
The Seventh THE VACUUM BRAKE 53 
The Eighth SLIP-COACH WORKING 59 
The Ninth THE PERMANENT WAY 65 
The Tenth SIGNALS a5 
The Eleventh HOW TRAINS ARE CONTROLLED 81 
The Twelfth SIGNAL BOX EQUIPMENT 87 
The Thirteenth SAFETY APPLIANCES 94 
The Fourteenth SINGLE LINES OF RAILWAY 102 
The Fifteenth TRAIN SPEEDS 106 
The Sixteenth FREIGHT TRAINS 113 
The Seventeenth RAILWAY GROUPING 116 
The Eighteenth GLORIOUS DEVON 118 
The Nineteenth THE CORNISH RIVIERA I21 
INDEX 129 


WITH 120 ILLUSTRATIONS 


CHAPTER THE FIRST 
Pn DANS ao Ni 


A= 2) HE hands of the big three-faced clock at 


‘4 Paddington Station point to 10.15 as we 
( <6 arrive on Number One platform. There 
(Ey is just time to take a cursory glance at the 
Zen, powerful locornotive which, with its train 
Lo Sy2< of twelve coaches, constitutes the most 
wonderful train in the world, the Cornish Riviera 
Express, familiarly known as “ The 10.30 Limited.” 

As we pass along the platform we observe the beauty 
of the “‘seventy-footer ”’ coaches resplendent in their 
chocolate and cream, which is the standard colouring 
of Great Western Railway coaching stock—colours with 
sweet associations for schoolboys. We notice that 
vehicles in the rear of the train are labelled for various 
destinations, and it should be explained that the train 
includes three portions which are “ slipped ” en route— 
at Westbury, Taunton, and Exeter respe¢tively—whilst 
the train is running at high speed. A close examination 
will shew that the first coach in each slip portion is 
attached by a special “‘ slip hook,” of which more anon 
when we are on our journey. 
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“THE 10:30 LIMITED” 


It is here interesting to notice that our train carries 
coaches which are worked through to no fewer than 
nine different destinations. It is true the Plymouth 
coach terminates intermediately on the through route, but 
there are in addition vehicles for Penzance, St. Ives, 
Falmouth, Kingsbridge, Exeter, Ilfracombe, Minehead, 
and Weymouth. In the holiday season and at times 
of traffic pressure it is necessary to redistribute the 
sections of this train to form two and sometimes three 
separate trains.* The provision for so many destinations 
in one train is almost unique in railway practice. The 
total weight of the train is over 500 tons. 

Our engine, “ Princess Mary,” is a four-cylinder loco- 
motive of the 4-6-0 type. This latter designation is 
used to represent the wheel arrangement of engines, and 
in this case signifies that there is a four-wheeled bogie in 
front, six coupled driving wheels, and no trailing wheels. 

Like all Great Western engines, she is painted in black 
and green, the smoke box and funnel being black and the 
long graceful boiler green lined out in black, as is also the 
six-wheeled tender. 

On our journey we shall look at some diagrams and 
photographs of various types of locomotives and have a 
chat about locomotive operation. Now we have time to 
do little more than admire the grace and dignity of this 
“greyhound of the iron track.” As we see her this 
morning, she suggests the embodiment of concentrated 
power, and appears to be straining at the leash and anxious 


* In the heavy summer service passengers to some of these places 
are conveyed by other trains and then one slip portion only is taken, 
i.e. the Westbury slip for Weymouth. 
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PADDINGTON 


to stretch herself to full capacity. Driver and» firemen 
are at their posts on the footplate, alert and apparently 
eager to be off on their four-hour run. They are ob- 
viously proud of their charge. Their pride is more 
than justified with such a powerful and noble example 
of modern locomotive engineering under their control. 
Thanks to the Great Western Railway system of seat * 
registration, we need have no immediate concern about 
securing our places in the train, for these are reserved for 
us. In the few moments which are Still available we 
will take a hasty look at Paddington Station itself. The 
beautiful arched roof is particularly attractive and forms 
part of the station as designed by the celebrated engineer 
Isambard Kingdom Brunel. You may have seen Frith’s 
famous picture ‘‘ The Railway Station,” of which Padding- 
ton Station forms the subject. It depicts the archi- 
tectural engineering as well as the life and pathos of the 
Station in the year 1860 (long before you or I began to 


* Over 10,000 seats have been reserved by registration, in trains 
leaving Paddington, in a single day. 
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take any interest in railways). It is 
said that twenty-one thousand persons 
4 paid to see this work when it was 
\ | exhibited in London. The original 
_\2 picture is now in Holloway College, 
Englefield Green, near Egham, where 
it may be seen by visitors. The station 
has, of course, been much enlarged 
since Brunel’s day, and now has thirteen platform roads 
and covers an area of about seventy acres. Incidentally, 
Paddington was the first railway station to be lighted by 
electric arc lamps. 

Platform Number One is a scene of life and movement. 
** Hustle without confusion ” is, perhaps, a fitting de- 
scription. Porters are busy with passengers’ luggage. 
Assembled round the carriage doors are friends of pas- 
sengers ‘“‘seeing them off.” Boys are busy selling 
choc——I should say, books and newspapers—whilst 
smartly uniformed inspectors, guards, and porters are 
looking after the comfort of the travellers in various ways. 
There is a friendliness about the Great Western Railway, 
and it is doubtless that old-time courtesy of G.W.R. 
employees which prompted Sir John Foster Fraser, a 
traveller familiar with railway stations 
in both hemispheres, to remark that 
Paddington Station possessed the :| 
most polite staff. 

Moving towards our compartment, 
we pass the imposing War Memorial 
erected to the honour of the 25,479 sa Nia 
Great Western Railwaymen who ee lll: 
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served with the Colours in the Great War 1914-1918, 
and to the sacred memory of the 2,524 who were called 
upon to make the supreme sacrifice. The monument, 
unique in design, consists of the bronze figure of a 
soldier standing against a background of marble and 
granite. Clad in the rough habiliments of war, with 
greatcoat loosely thrown over his shoulders, he is evidently 
reading a letter from home. 

Although about 150 trains are despatched from Pad- 
dington Station and about 160 arrive there on a normal 
summer day, this is by no means the limit of the gtation’s 
activities. Approximately 1,500 cabs enter the station 
daily. Some 4,400 churns of milk arrive and are dealt 
with during each twenty-four hours, or 1,606,000 churns 
annually, and the same number of empty churns is 
despatched. About 42,000 tons of fish arrive at the 
Station in the year; this traffic comes in the early hours 
of the morning. On a heavy morning as much as 500 
tons has been handled. Another perishable seasonal 
traffic dealt with at Paddington Station is fruit for Covent 
Garden, the record for one day being 370 tons, repre- 
senting about 17,500 packages. 

Every morning at 2.30 A.M. a special train for the 
conveyance of newspapers leaves 
Paddington, with an average load 
of 2,600 parcels, weighing 42 tons, 
whilst by other morning trains 
3,950 packages of newspapers, 
having a weight of 55 tons, are 
despatched : a total of nearly 100 
tons of newspapers per day 
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Perhaps the most interesting sight is when the Sunday 
newspaper traffic is handled, and then no fewer than 
7,600 packages, weighing 170 tons, are despatched late on 
Saturday night or early Sunday morning. 

This is all apart from the general parcels business, which 
averages 15,000 packages outwards and 9,500 inwards 
daily, besides many “‘ boxes ”’ of horses, trucks of scenery 
for theatrical companies, vans of His Majesty’s mails, etc. 

There is much of interest to be seen at Paddington 
Station had we the time to spare, but the hands of the 
clock are creeping on to the half-hour and we must take 
our seats in the train. 
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Carriage doors are now being closed, a green flag is 
waving in the rear accompanied by a shrill whistle, which 
is acknowledged by the engine, and then, ever so gently, 
almost imperceptibly at first, we move out of the 
Station, accompanied by a waving of handkerchiefs and 

a hastily exchanged messages be- 
— ae /- tween those on board who are 
cS “Going Great Western” and 
= their friends on the platform. 

We are off on our two hundred 
and twenty-six miles non-stop run 
to Plymouth at 10.30 a.m. to the 
very tick. Splendid ! 
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ou take your seat facing the engine. As 
} we leave Paddington Station you: will 
see on your right che electric trains on 
2 the Hammersmith & City Railway, which 
j) pass by subway under the Great Western 

Sel \o Ae, lines and emerge just short of Westbourne 
Park Station. Here we catch a glimpse of Subway 
Junction Signal Box, and you will be interested to know 
that during the twenty-four hours of a normal day in 
the summer upwards of eight hundred and thirty trains 
and engines pass this box, an average of thirty-five an 
hour, or one in every minute and three-quarters. 

We are now gathering speed. On your right is the 
Old Oak Common Locomotive and Carriage Depot, 
where the engines and many of the coaches feeding 
Paddington Station are stabled and prepared for their 
jcurneys. The fine red-brick building which you see at 
the extreme west end of the yard contains twenty sidings, 
each one thousand feet long, and is used for the cleaning 
and equipping of trains. It is here the main line expresses 
are Stabled. Just beyond you will see a line branching 
off to the north-west. This is the direét and shortest 
route to Birmingham, and many Great Western express 
trains make the journey of 110 miles daily in two hours 
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At this point you will see another railway passing under 
the Great Western Railway. This is the Ealing and 
Shepherds Bush Line, an extension of the Central London 
Electric Railway from Wood Lane to Ealing, owned by the 
Great Western Railway. You get another sight of the 
railway on your right, as we pass Ealing Broadway Station. 

You have probably often wondered where some of 
the well-advertised products, whose names are household 
words, are manufactured. Just after we pass Southall 
you will see a large number of modern factories located 
alongside the railway. Here on the left are the Scott’s 
Emulsion Laboratory and the jam factory of Messrs. 
Ticklers. On the right are the Gramophone Company’s 
Works, where the familiar sign “‘ His Master’s Voice’ 
is prominently displayed—to mention only a_ few. 
These enterprising firms, by securing sites for their 
works alongside the line, have the advantage of direct 
access to Britain’s premier railway, with a consider- 
able saving of haulage between railway and factory. 
The Great Western Railway Company is now appealing 
to other firms to follow suit. They are invited to “ Settle 
on the Great Western,” and to ‘‘ Come and see the sites.” 

We are, now travelling at over a mile a minute and 
approaching Slough, which is the junction for Windsor 
and Eton. If you will keep a look out on your left after 
passing Slough Station, you will get a good view of 
Windsor Castle, the residence of H.M. King George V. 
When His Majesty is in residence, the Royal Standard 
flies at the masthead from the tower and at other times 
the Union Jack is flown. It shews up clearly against 
the sky-line this morning. 


AMAY TO! THE WEST” 


Talking about Eton, you may be interested to know 
that, when the Great Western Railway was being con- 
Structed, a good deal of opposition was met with from 
different parties who conceived, for reasons which cannot 
easily be appreciated to-day, a general dislike for railways 
and a horror of their coming within a reasonable distance, 
The Eton College Authorities, in righteous apprehension 
of this new menace to the morals of Eton boys, placed an 
obligation on the Great Western Railway Company to 
“* maintain a sufficient additional number of persons for 
the purpose of preventing or restricting all access to the 
railway by the scholars of Eton College,” the appoint- 
ment, number, control, direction, and dismissal of these 
persons all being placed’in the hands of the College 
Authorities! These obligations were observed for over 
forty years, and when the Railway Company secured 
special powers from Parliament to construét the Windsor 
Branch, the College Authorities again asserted them- 
selves, with the result that the Company was saddled with 
the duty of policing the line for the purpose of preventing 
scholars from getting on to it. All of which is very 
strange reading for schoolboys to-day. 

Between Taplow and Maidenhead Stations we cross 
Father Thames. Passing Twyford, the mr for 
Henley (famous for its Royal Aah hy 
Regatta), and Sonning Cutting, we afi m lu il 
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get another glimpse of the river, ue ie 7S Tl 
and soon the extensive factory of ‘ nena oN 
Messrs. Huntley & Palmer, the go, ve 
biscuit manufacturers, comes into ye x 
& S 


view on your left, for we are 
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approaching Reading, a progressive town of many his- 
torical associations. 

Reading enjoys one of the best, if not the best of train 
services in the country. Hence its popularity as a 
place of residence for an ever increasing number of 
business men who travel to and from the City daily. 

The Great Western Railway, with its service of 
frequent non-stop trains in both directions, has brought 
Reading within forty minutes of London, so that the 
journey occupies little, if any, more time than in travelling 
to and from the outer suburbs of the Metropolis. 

At Reading we leave the old Great Western Railway 
main line to the West of England, which passed through 
Swindon, Bath, and Bristol, for the newer and more 
direct route through Newbury, Westbury, etc. At 
Swindon, as you may know, are situated the Locomotive, 
Carriage and Wagon Works, where the Great Western 
Railway Company’s engines and other rolling stock are 
built and maintained. I suggest that this would be a 
convenient opportunity for us to have that promised 
chat about engines and rolling stock. Shall we begin 
with the locomotive ? 


to 


CHAPTER. THE. THIRD 
LOCOMOTIVES 


gf ou will, I expect, be more or less familiar 
\8 with the history of the evolution of the 


name?” was probably thankful that the occasion was an 
oral examination, and that he was not called upon to 
““ shew his working in the margin.” 

It is not my intention to trace the various stages of 
progress of the locomotive from Stephenson’s “‘ Rocket,” 
which with a supply of water weighed about four and a 
half tons, to the modern ‘‘ hundred tonners,”’ but rather 
to endeavour to give you a short description of the 
elementary mechanism and opera- --,. . = 
tion of a present-day railway | | 
locomotive. Here, I think, some )} Cys 


diagrams and photographs will = 
materially assist. (ee 
As you will no doubt be aware, — 
Steam is generated under pressure eis : 
in a fire-tube boiler. The supply 
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LOCOMOTIVES 


of steam from the boiler is governed by a regulator valve. 
After being super-heated (which I will explain a little 
later on) the steam is distributed by one of the many 
forms of valve gear into the alternate ends of enclosed 
cylinders, and its pressure is used to force movable 
pistons to and fro in the cylinders. Having spent its 
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STEAM PORT i= 
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energy, the steam is exhausted through the blast pipe 
in the smoke-box to the atmosphere via the chimney 
The exhausting of the steam through the smoke-box 
creates a partial vacuum therein, aiding the draught or 
flow of hot gases through the boiler tubes. 

If you will now take a good look at this diagram (which 
is a section through the piston valve cylinders of an 
engine) you will see that to each piston is affixed a 
rod, which passes through a gland in the centre of 
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the back cylinder cover or end. This gland is packed 
to form a steam-tight joint around the rod, and to the 
end of the rod outside the cylinder is fixed what is 
called a ‘‘ crosshead,”’ which you see in the large diagram 
and also clearly marked in this photograph. This is 
virtually a block sliding between two bars. Through 


this crosshead is fixed a large pin, and reciprocating 
motion imparted to the piston, piston rod, and cross- 
head (all of which move backwards and forwards as 
one) is converted into the desired rotary motion of the 
wheels by means of a connecting rod beween the cross- 
head pin and the crank pin situated in the driving wheel. 
This is clearly demonstrated by the photograph. 
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The use of inside cylinders renders it necessary to 
construct the axle of the driving wheels with cranks, as 
it is impossible to arrange for connecting rods to actuate 
crank pins attached to the wheels themselves, as is done 
when the cylinders are placed outside the frames. To 
counteract the effect of the moving parts (piston and 
rods, crank, etc.) on the running of the engine, balancing 
weights are placed on the coupled wheels and secured 
near the rims. A part of one of these balancing weights 
can be seen at the bottom of the photograph of the large 
coupled wheel. 

In the modern locomotive, two, three, four, and 
sometimes five pairs of wheels of the same diameter 
are connected by coupling rods, mounted upon pins 
secured to the outside of the wheels and forming the 
“‘ rigid wheel base.” 

“* Bogie ” trucks (those embracing two axles), “ pony ” 
trucks (those with one axle), and radial axle-boxes are 
fitted to enable the locomotive to negotiate curves of 
small radius. 

COMPOUND LOCOMOTIVES are those in which the steam 
having passed through one set of cylinders (“ high 
pressure’) is again used in relatively larger cylinders 
(‘low pressure’) before being finally exhausted and 
passed into the atmosphere. 

There are only three “ compound” locomotives 
working on the Great Western Railway (Numbers 102, 
103, and 104). They are of the four-cylinder Atlantic 
type, the inside (high pressure) cylinders of which drive 
on to the leading driving axle, and the outside (low 
pressure) cylinders drive on to the trailing driving axle. 
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4-6-0 (4-Cylinder) ‘ Star” Class Express Passenger Train 


2-8-0 ** Consolidation” “28”? Class Express Freight Train 
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To these cylinders is fitted a device enabling the four 
cylinders to be worked with high pressure steam, in other 
words “‘ simple working.” This can be employed when 
necessary, at Starting, thus enabling maximum effort to 
be exerted. 

Actual steam distribution into the cylinders of both 
simple and compound locomotives is the same, and on 
the large Great Western Railway engines is accomplished 
by using inside admission piston valves as shewn in 
the piston-valve diagram. 

A piston valve consists of two pistons or “‘ valve-heads ” 
mounted upon a single spindle so as to control the steam 
passing in and out of the cylinder. If you will look 
closely at the illustration, I think this will be clear to you. 

The regulator valve, opened by the driver, permits 
steam to pass from the boiler through the superheater 
into the steam chest (a chamber contained in the cylinder 
casting) between the valve-heads. In each valve chest 
are two cylindrical seatings, into which the valve- 
heads fit and work, and between these seatings live 
steam enters from the steam chest, and cn the outside 
exhaust steam passes from the cylinders to the blast 
pipe. In each seating is a port or opening leading to 
the corresponding end of the engine cylinder. Through 
these ports steam passes to and from the cylinder, 
entrance being possible only when the inside edge of 
the valve-head uncovers a port, and exit only when the 
outside edge of the valve-head uncovers the same port. 

You will see that when steam is admitted to the front 
end of the cylinder it will force the piston to the back 
end, and that when steam is admitted to the back end 
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4-4-0 “ County”? Class Passenger Train 


2-6-2 “ Prairie’? Tank Freight Train 
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of the cylinder and the steam previously admitted to 
the front end is allowed to escape, the piston will be 
forced forwards. Thus is reciprocating motion obtained. 

When the engine is started steam is admitted for three 
quarters of the whole period-of piston travel, but after 
Starting the driver restricts the travel of the valves by 
“notching up” his reversing-gear lever and thereby 
causes the valves to close the port earlier. After this 
operation—known as the “ cut-off ”’—has taken place 
the steam in the cylinder works expansively. 

The driver varies this period of steam admission, 
or position of “ cut-off,” according to the spéed. At 
high speeds engines are worked at “‘ early cut-off,” and 
at slow speeds “ late cut-off.” 

The valve gears principally used on the locomotives 
of the Great Western Railway are Stephenson’s link 
motion, Walschaért’s valve gear, and gears of its own 
design. 

Stephenson’s link motion for one cylinder briefly 
consists of the following : 

Two eccentrics keyed to the axle of the driving wheels 
act as cranks, the “‘ throw ” of which is about half the 
maximum travel of the valve. One of theseeccentrics con- 
trols the forward, and the other the backward motion of 
the valve. Working around these eccentrics are “ straps ” 
to which rods are attached. These rods are forked at 
their forward extremities and between them, in the 
forks, is fitted a curved link, termed the “ expansion 
link,” the “forward” eccentric rod being attached 
to the top of the link and the “ backward ” rod to the 
bottom. 
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The link is supported by others, known as “ suspension 
links,” which are attached to a reversing shaft above, 
an arm of which communicates by means of a rod with a 
reversing handle in the cab of the locomotive. 

The expansion link can be either raised or lowered, 
effecting the reversing of the engine. It also governs the 
travel given to the valve, and thus varies the periods of 
admission and expansion of steam in the cylinders. 


REVERSING ROD 


CROSSHEAD 


Diagram of Stephenson Link Motion 


The extension rod which connetts the valve to the 
link is forked at both ends, the rear enclosing both the 
link and also the block working in the slot of the link, 
and the front end attached to a “ rocking shaft.” To the 
rocking shaft, but outside the frames, is also connected 
the valve spindle through an intermediate rod. 

When the link is lowered as far as possible, the valve 
spindle is influenced by the “ forward ” eccentric, and 
in this position, known as “full fore gear,” and when 
Steam is admitted to the cylinders, the engine moves 
forward. 

Contrariwise, when the link is raised, the effect of the 
“backward ” eccentric is felt and the engine moves 
backward. This is known as “ full back gear.” 
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“* Mid gear” is when the link is positioned centrally 
so that the eccentrics are counteracting the action of one 
another. 

If this is getting just a little technical, I am afraid it is 
to some extent unavoidable. You can, however, take 
courage. The worst is past. There are no horrible 
equations to worry you, and I can assure you that “x” 
will remain very much an unknown quantity as far as 
we are concerned to-day. 


GUIDING LINK BALANCED CRANK 


Diagram of Walschaért Valve Gear 


Walschaért’s valve gear is fitted to the compound 
locomotives already mentioned, engines of 4000 class, 
and to Great Western Railway rail motors. It requires 
only one eccentric, and is usually fitted outside the 
frames. On the Great Western Railway four-cylinder 
engines of the 4000 class, however, two sets actuate all 
cylinders, the outside cylinders being worked by means 
of rocking levers from the inside motion. 

This mechanism is a little intricate and, perhaps, 
somewhat difficult to describe briefly without techni- 
calities, but if you will closely study the diagram, I 
think you will be able to follow it. 

Lubrication of the cylinders and regulator valve is 
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effected by feeding oil from a displacement lubricator 
into the steam in the regulator box and in the 
Steam pipes, between the superheater and steam chest, 
by which it is carried in the form of spray to the surfaces 
requiring lubrication. This lubricator is controlled by 


REDUCING VALVE FOR STEAM HEATING VACUUM GAUGE 


BRAKE CONTROLLING 
VALVE & EJECTOR. 


eNSicht FEED 
LUBRICATOR 
REGULATOR HANDLE 


+ 


the regulator handle, so that lubrication is supplied only 
when the engine is in motion. 

All other lubrication is effected by percolation of 
oil through short lengths of absorbent “‘ trimmings ”’ 
from receptacles or cups to the bearing surfaces; the 
cups being filled by the driver before the trip or during 
Stops. 

Superheating is very simple—it is the heating of steam, 
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after it has ceased to be in contaét with water, above its 
generation temperature. 

Three results are achieved by superheating, which 
greatly improve the efficiency of the locomotive to which 
the superheater is fitted, viz. : 


Water held in suspension is converted into steam. 
2. Provision is made against condensation of steam 
by the reserve of heat. 
3. The volume of steam is greatly increased. 


Of the many superheaters in use, the “ Swindon ” 
superheater, designed and used by the Great Western 
Railway Company on its locomotives, is the most simple, 
and ranks amongst the most efficient. 

Now, if you have listened attentively to the descriptions 
I have endeavoured to give you, and carefully studied 
each of the diagrams and photographs meanwhile, you 
should, I think, have acquired an elementary knowledge 
of some of the main principles of locomotive mechanism 
and operation. . 

We have referred once or twice to types and classes 
of locomotives and also to wheel arrangement classifica- 
tions. Some years ago it was the custom to refer to 
particular types of engines as “‘ four wheels coupled,” 
“* six wheels coupled,” or “‘ singles,” etc. This classifica- 
tion was useful, but need existed for some means of 
identification which would be simple, easily understood, 
and more concisely expressed, and a new system of classifi- 
cation was gradually adopted. It is based upon the 
representation by numerals of the number and arrange- 
ment of the wheels of a locomotive beginning at the 
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THE “SWINDON” 
SUPERHEATER 


N 


‘ ; 


The Superheater consists of a main header, “A,” stretching 
across the smoke-box; a number of U-shaped junction 
headers, “ B,’’ extending like fingers at the top and bottom 
of the main header, to which they are bolted, and a series of 
superheater tubes, ‘“‘C,” expanded into the junction header 
and terminating in bends, “D.’ These tubes are stiffened 
by perforated plate supports, “ E,” through which they are 
passed, and project into two rows of large flues, “‘ F,”’ in the 
boiler. The supports have the additional advantage of dis- 
turbing and “churning up” the heated gases as they pass 
through the flues. The whole of the smoke-box portion is 
enclosed by plates. The front is hinged to provide access 
to the superheater, and the bottom forms a damper, “ H,” 
the normal position of which is closed, but it is automati- 
cally opened by a small steam cylinder actuated by the 
regulator handle on the footplate. After its production in 
the boiler, steam passes through the regulator, “‘ K,” and the 
steampipe, “ L,” to the top chamber of the main header, “‘ A,” 
thence to one finger of the junction headers, “B,” through 
the small superheater tubes, “ C,”’ to the other finger, thence 
to the bottom chamber of the header and through the 
steampipes, “ M,” to the cylinders. 
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LOCOMOTIVES 
front. Thus 4-6-0 denotes a ten-wheeled engine, the 
use of the cipher shewing that there are no trailing wheels, 
i.€., Carrying wheels behind the drivers. This little 
diagram of another type, viz., 4-4-2, will, I think, make 
my meaning clear: 


4 a 4 = y 


1.€., carrying t.e., Coupled 1.é., carrying 
wheels in front drivers wheels behind 
of drivers drivers 


SIO (H£) QO 


The wheels on one side only of the engine are indicated 
by the circles, but the wheels of a locomotive, like the 
legs of a horse, always consist of ‘fan equal number 
on each side.” 

To distinguish between ‘“‘ Tender” and ‘“* Tank ” 
engines the letter T in the latter case is placed under the 


4-4-2, 


numerals thus: This classification here dia- 


grammatically illustrated answers all purposes. 

The terms often used to designate certain types of 
engines, such as “ Consolidation ” (2-8-0), “ Prairie ” 
(2-6-0), “‘ Atlantic”? (4-4-2), “Pacific”? (4-6-2), are 
American in origin. 

You will have observed that many of the Great Western 
Railway passenger train engines bear names as well as 
numbers. These names also run in classes, such as 
the “County” Class (4-4-0)—“ County of Middlesex,” 
“ County of Bedford,” etc.; “ Star” Class (4-6-0)— 
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“ North Star,” “ Evening Star,” etc.; “‘ Saint”? Class 
(4-6-0)-—‘‘ Saint David,” “‘ Saint George,”’ etc. 

There is also a numerical classification, e.g., the “ 4000 ” 
class—four-cylinder 4-6-0 type. These photographs of 
a few typical Great Western Railway engines will assist 


: CLASSIFICATION OF ENGINES : 
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you in following these various classifications, but for 
those who would know more upon the subject, a booklet 
is available.* 

Locomotives may be broadly classified into passenger 
train, freight train, and shunting engines, and each of 
these classes further divided according to the nature of 


* “Great Western Railway Engines: Names, Numbers, Types, 
and Classes’”’ (1s.). Published by “ Great Western Railway Maga- 
zine,” Paddington Station, London, W. 2. 
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the work the engines are required to perform, the loads 
they have to haul, the speeds at which they are required 
to run, and the gradients of the lines on which they are 
employed. 

' The power of a locomotive depends upon boiler 
capacity, tra€tive force and drawbar pull (which may be 
shortly defined as the force exerted at the driving wheels 
and capacity to haul loads), and adhesive force, which 
depends upon the weight on the driving wheels and the 
fri¢tion between wheels and rails. Coupling wheels 
together increases adhesion, and this is why engines with 
a number of wheels coupled, such as the 2-8-0 class, are 
used for heavy freight trains, as nearly the whole of the 
weight of the engine is available for adhesion and the 
smaller wheels give tractive force. Such an engine would 
not, of course, be suitable for fast passenger trains. 

The four-cylinder 4000 class and the two-cylinder 2900 
class (both 4-6-0) are examples of locomotives designed 
for hauling heavy passenger trains at high speed. Both 
these engines are of large boiler capacity and have six 
coupled driving wheels of 6 ft. 83 ins. diameter. 

“The Great Bear,” the largest Great Western Rail- 
way passenger train engine, was the originator of the 
4-6-2 “ Pacific”? Class in this country, where for some 
ten years it was the only representative of its class. The 
first locomotive run on the Great Western Railway was 
the “Vulcan,” built by the Vulcan Foundry Company, 
which you will see contrasts strikingly with “The Great 
- Bear.” 

Towards the end of August this year the Great 
Western Railway turned out from its Swindon Works the 
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first of a batch of ten new engines to be known as the 
“ Castle” Class. The ‘‘ Caerphilly Castle,” No. 4073, 
a four-cylinder locomotive (4-6-0), embraces several 
new and important departures from the design of previous 
engines of the same type. 

Larger cylinders have been fitted, and to supply them 
with steam a new boiler has been designed. While 
retaining the special features of the G.W.R. Standard 
boilers, some of the dimensions have been increased. 
The inside cylinders are supplied with steam through 
passages in the saddle supporting the smoke-box, the 
Steam pipes for the outside cylinders being *brought 
through the side of the smoke-box and conne¢ted direct 
to the steam chests. 

The larger cylinders bring the tractive effort up to 
31,625 lbs. at 85 per cent. boiler pressure, compared 
with 27,800 of the present four-cylinder class, thus 
making the new engine the most powerful express 
passenger locomotive in the British Isles. 

The provision of a longer cab has been possible owing 
to the increased length of the frame. This, coupled 
with the faét that no fittings project into the cab beyond 
the regulator handle, gives greatly increased space for 
the driver and fireman. The roof has also been con- 
siderably extended and the cab sides fitted with large 
windows, a further innovation being the provision of 
tip-up seats for the driver and fireman. 

The general finish of the engine is admirable. The 
chimney has a copper top, and there is a brass safety- 
valve cover. The cab and splasher beadings are in 
brass, and the hand rails are polished. 
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This is the first engine to be turned out of the Swindon 
Works with lined-out panels, boiler bands, etc., since the 
war. You may be interested to know that all engines 
of the 2900 and 4000 classes will in future be similarly 
finished as they pass through the Swindon shops. 


Be 


| 


Interior of one of the Erecting Shops, Swindon Works 


The Swindon Works (established in 1842), where the 
Company’s locomotives and rolling stock are built and 
maintained, are amongst the most extensive in the world, 
occupying an area of 310 acres, of which 65 are roofed. 

The number of men employed at Swindon Works 
has increased from 4,500 in 1876 to 13,500 at the present 
time. 
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‘T is thirsty work to run two hundred and 
twenty-six miles without a stop, and on 
the journey to Plymouth our engine will 
v-& need refreshing to the extent of some 

>) >) thirty-four tons of water. The water 
K : =) Storage capacity of the tender is about 
three cietisene five hundred gallons, and the supply is 
replenished, from water-troughs laid between the rails, as 
the train is running at high speed. It is this means of 
taking water en route which enables engines of relatively 
small water storage capacity to make long non-stop runs. 
A hinged scoop, not unlike a shovel in shape, is fitted 
under the engine tender, and controlled from the foot- 
plate. Lowered by the fireman when running over the 
water-troughs, the scoop cuts off, as it were, the top 
layer of the water, which the speed of the train forces 
up an internal vertical pipe leading from the scoop to the 
tank. Theend of this pipe is carried above the maximum 
water-level, and just above it is fitted an inverted dish 
to, deflect the water down into the tank wherein it is 
trapped. Air displaced escapes through air vents, 
and a water-indicator records the amount of water in 
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the tank, the fireman raising the scoop accordingly. 
Anything from two thousand to three thousand gallons 
of water is by this means picked up in about fifteen to 
twenty seconds. The speed of the train when thus 
picking up water is from fifty to sixty miles an hour. 

To permit of lowering the scoop from the footplate 
just previous to reaching the troughs and raising it after 
passing, the rails at each end of the troughs are laid 
for a distance of 180 feet on a down gradient of 1 in 
360, in each case towards the centre of the troughs. 
The tender passing over the down gradient causes the 
scoop, which though lowered by the fireman is yet 
above the troughs, to be further lowered 2 inches below 
the water-level. If the scoop is not previously raised 
by the fireman, the up gradient at the far end of the 
troughs will lift it clear. 

The longest water-troughs on the Great Western Rail- 
way are 1,838 feet in length over-all, and are made in 
10-foot lengths of galvanised steel plate approximately 
6 inches deep and 18 inches wide, the top edges being 
turned in slightly, forming lips to avoid unnecessary 
waste. The troughs are laid on light steel brackets 
bolted to the sleepers between the rails, and at the ends 
the bottom inclines gradually with the gradient to the 
top, thereby trapping the water. 

The principle of the apparatus used for replenishing 
the troughs and controlling the water-level is that of 
the ball valve of the household cistern. The buoyant 
body in this case is a large float, which, rising and falling 
with the fluctuating water-level in the troughs, sensitively 
controls, through a long arm, an equilibrium valve of 
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sufficient dimensions to permit quick replacement of 
water picked up. 

This apparatus is housed in a small building alongside 
the line, and is arranged with the float tank on the level 
of the troughs, so that when water is taken from the 
troughs the level in the float tank drops. The conse- 
quent lowering of the float opens the equilibrium valve, 
permitting a rush of water from a large overhead tank 
into the supply pipe, which divides and runs 333 feet 
towards each end of the troughs before delivering into 
them. This delivery at two points causes a flow in 
four separate streams, quickly distributing the supply 
and reducing the height of the wave, 

From what has been said you will appreciate that 
water-troughs can only be provided (except at very 
considerable expense) where the circumstances are 
favourable; and where this equipment is installed, three 
main conditions are desirable : 


1. The track must be level. 

2. A plentiful supply of water must be obtainable 
with a minimum of pumping and purification or 
softening before being suitable for use in boilers. 

3. The site must be sufficiently distant from signals 
to permit trains, which may be checked or stopped 
at the next signal, to travel over the troughs fast 
enough to pick up water efficiently. 


On the run from Paddington to Plymouth we pick 
up water at Aldermaston; near Westbury ; at Creech, and 
between Starcross and Exminster. 


CA aA, aA aA 
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Just a word about fuel before we leave the subject of 
the locomotive. For the trip from London to Plymouth 
our four-cylinder express engine will consume (on the 
average) some thirty-eight pounds of coal per mile run, 
or a total quantity of nearly four tons. All this coal has, 
of course, to be handled by the fireman and placed 
scientifically on the fire if the best results are to be 
obtained. He carries out bis work whilst the train is 
running at high speed, so you can appreciate that, 
whilst we are sitting here in ease and comfort, the 
fireman on the footplate is being kept pretty busy. 
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ip a ——~) HE coach in which we are travelling so 
4 comfortably and speedily this morning 


“(Gis one of the Great Western Railway 
\S\ tandard- seventy-foot corridor coaches, 


the Baier is 73 feet 6 inches. 

These vehicles, like practically all the Great Western 
locomotive, coaching, and wagon stock, are built at the 
Company’s works at Swindon. They are self-lit by 
electricity, Steam-heated, and fitted throughout with the 
vacuum brake and amply provided with lavatory accom- 
modation. Inall principal long-distance trains restaurant 
cars are provided. 

The policy of the Great Western Railway is a pro- 
gressive one in the matter of rolling-stock produdtion 
as in other directions, and there are now coming into 
traffic and on the stocks at Swindon entirely new trains, 
including dining-cars, fitted with automatic couplings 
and a number of new devices. You will, I know, like to 
have some particulars of these new vehicles, which 
represent the very last word in railway passenger-carriage 
construction. 

The outstanding construtional feature of the new 
trains is that the coaches are fitted at each end with 
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Laycock “‘ Buckeye ” automatic couplers and gangways 
The effect of this provision is that the pressure normally 
distributed between the buffers is transferred to four 
powerful springs placed one in each corner of the face- 
plates of the corridor gangways, the result being that 
with the even distribution of pressure over the entire 
end of the coach, the train becomes somewhat like a 
flexible tube. In running, oscillation is reduced to a 


Ws 


minimum, and there is much greater flexibility when 
taking curves. Another important factor in the intro- 
duétion of automatic couplers is the additional safety 
they afford to the staff. 

Specially designed “ drop-down” side buffers and 
gangway adapters are provided, where “ Buckeye ” 
couplers are used, to enable the automatic coupler- 
fitted coaches to be connected to coaches with the 
existing Standard gangways and screw couplings. The 
special buffers are dropped down, with their heads 
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hanging towards the track, whilst the automatic coupler 
is in use, and in the reverse case, i.e. when ordinary 
screw couplings are required to be utilised, the automatic 
coupler head is dropped in a similar manner, exposing 
a drawbar hock, to which the screw coupling is attached, 
the buffers then being raised and secured in the hori- 
zontal position. 

Four-wheel metal-frame bogies are used under the 


coaches. The special feature in the design of this 
bogie is the bolster suspension arrangement. Vertical 
suspension bolts, two at each corner of the bogie bolster, 
are arranged so that the points of suspension are as far 
as possible from the centre of the bogie, to ensure steadi- 
ness in riding. Two spherical washers are provided 
on each suspension bolt, one under the bolster spring and 
one over the suspension bracket on the bogie frame, to 
allow free movement of the bolster. The suspension bolts 
are arranged vertically to overcome the see-saw move- 
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I—30-ton Timber Truck(soft.). 2—14-ton Open Goods Wagon. 
3—20-ton Hopper Ballast Wagon. 4—Cattle Wagon. 
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ment which obtains in bolster bogies with inclined 
bolster sling joints. 

Each composite coach has four first-class and five 
third-class compartments, seating twenty-four first- and 
forty third-class passengers, a door in the corridor 
dividing first and third. 

Each first-class compartment is upholstered in brown 
cloth, with brown and gold lace. The floor is covered 
with linoleum; a brown rug, with border and Great 
Western Railway monogram in black, extends from door 
to door. Antimacassars are provided for the tops of seat 
backs, and a double-looped arm sling is secured to each 
door pillar. 

The third-class coaches have ten compartments, with 
seating accommodation for eighty passengers.‘ The 
upholstery is black and red rep, red being predominant, 
and the floor is covered with linoleum. A smaller arm 
rest than that previously used is fixed below each window ; 
this gives increased seating space. 

Lavatory accommodation is provided at both ends of 
each of these coaches. 

The ceilings in all compartments are of birchwood 
veneer, enamelled white to assist the lighting. Three 
electric lights are arranged in the ceiling in a straight 
row between the doors in each third-class compartment, 
and in each first-class compartment there are five, one 
in the centre of the ceiling and one over each corner 
seat. These latter are controlled by a switch in each 
corner, which can be operated by the passenger near it. 
A switch is provided for dimming the centre light in 
each compartment. 


Al 
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I—Milk Van (50 ft.) 2—Open Scenery Truck (50 ft.) 
3—Horse Box 4—Refrigerator Meat Van 
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To obtain steady riding, the dining-cars of these new 
trains have been designed with kitchen and pantry in the 
centre, with the first-class saloon at one end, and the 
third-class at the other end of the vehicles. These cars 
will accommodate eighteen first-class and thirty-two 


King’s Saloon, Royal Train 
third-class diners. The seats in both saloon compart- 
ments are of the “ tip-up’ type, upholstered in brown 
leather. 

On the floors carpet is laid upon linoleum. The in- 
terior finishing in the first-class saloons is in rich dark 
polished walnut, with sycamore panels, and in the third- 
class saloons in polished mahogany. Electric fans and 
bells are provided, and the cars are well lighted through- 
out by electricity. Special attention has been given to 
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ventilation ; in addition to the top portion of each side 
light being hinged to open, the air extractors on the roof 
have been modified. Instead of passing direct through 
the outside roof and ceiling into the compartment, they 
pass through the outside roof into the space between 
the roof and ceiling, extracting the air from positions 
immediately above the dining-tables, the projecting lips 
for manipulating the extractors being within easy reach 
of the passengers. This arrangement prevents ashes or 
dust passing into the saloons. 

We have not, I fear, time to consider the many types 
of rolling stock in use, but these photographs represent 
a small selection and will give you some idea of the 
variety of vehicles which a railway company has to 
provide for the conveyance of its miscellaneous traffics, 
which include everything from magic lanterns to 
molasses, and door-knobs to dromedaries. 
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\ F there is one subject which appears 
| rather more mystifying than another in 
connection with modern railway practice, 
& it is probably the electric lighting of the 
) coaches. On elettrified railways the 
a eee is a comparatively simple matter, 
as the pleericiyn is available for driving and heating the 
train, and it can be utilised with equal convenience 
for illumination. The “ shoes” or collectors in contact 
with the conductor rail or overhead wires collect the 
electricity and the cables connected with the shoes 
distribute the current throughout the train for any or all 
the purposes required. With few exceptions, however, 
the railway lines in this country connecting cities and 
towns are constructed for steam traction, and other 
means have to be found to provide electricity for. lighting 
the trains. 

In the early days, trains were lighted by means of 
oJ lamps. Then came the flat flame gas-burner using 
compressed oil gas. This was followed by the inverted 
incandescent gas-burners, an excellent illuminant, but 
with some disadvantages. As you see, the modern 
coaches in which we are now travelling are all fitted 
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for electric lighting, and for many years past all new 
carriages constructed by the Great Western Railway 
have been electrically lighted. You will probably be 
curious to know how this is done. 

’ Perhaps you have paid a visit to an electric generating 
Station and seen the powerful steam engines and dynamos 
employed for producing electricity for use in our homes, 


EER 


Dynamo under Coach 


workshops, etc. If you have been so fortunate, you 
will know something of the means employed for generating 
electricity and for controlling it in order that it may be 
suitable for the many purposes for which it is used. 

Situated under each ele¢trically lighted railway coach 
is what is, in effect, a small electric generating Station, 
but in place of the men employed in a large eleétric 
power station we have automatic control of the supply 
of electricity. 
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Our small generating station is a veritable ‘‘ multum 
in parvo” consisting of a dynamo, battery, and auto- 
matic controller. The chief difference between it and 
the generating Stations with which you are more 
familiar, apart from size and capacity, is that with 
the under-coach genera- 
ting station the dynamo 
is driven from the coach 
wheels, which are running 
at continually varying 
speeds and sometimes not 
moving at all. You will 
appreciate that the light- 
ing of the coaches has to 
remain constant whether 
the train is running fast, 
slow, or even Standing 
at a Station or elsewhere. 
The pressure at which the 
dynamo delivers electri- 
city to the coach will, 
within certain limits, de- Regulator 
pend on the speed of the 
train, and, as the speed is continually varying, means 
have to be found for maintaining a steady electrical 
pressure essential to the lamps, etc., and a varying 
electrical pressure essential to charging the battery. 

The lamp pressure on the Great Western Railway is 
twenty-two volts, and any pressure below or above that 
will produce a correspondingly dull or brilliant light. 
The latter condition would lead to early destruction of 
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the lamps. The battery requires a pressure up to 
thirty-three volts to charge it fully, and the automatic 
control must be capable of providing for this varying 
pressure for the battery, the steady pressure for the 
lamps, and the varying speed of the dynamo. The 
regulator, which is in effect an automatic ‘“‘ switchboard 
attendant,” is responsible for doing all these things. 


Battery under Coach 


The dynamo is driven by means of a belt from a 
pulley fixed to one of the bogie axles of the coach, and 
it must work equally well whichever way the coach is 
travelling. It is suspended in such a manner that it 
may be free to swivel and relieve or maintain the belt 
tension due to the pivoting of the bogie when the coach 
is running on curves. Below speeds of about twenty- 
five miles per hour the dynamo is unable to generate 
electricity at a pressure sufficient for the lamps or battery, 
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but at about that speed the automatic switch comes into 
play, connects the dynamo to the lamps and battery, 
and from then onwards it is able to generate ele¢tricity 
in such quantities and at all speeds between twenty- 
five miles per hour and ninety miles per hour as to 
meet the needs of the lamps fitted in the coaches and 
also for charging the battery. 

While the train is running at or 
above twenty-five miles per hour 
the dynamo generates electricity at 
a proper pressure for the lamps and 
battery, but as the train slows down 
the pressure drops, and the auto- 
matic switch disconnects the dynamo 
from the lamps and battery. Until 
the train is again running at twenty- 
five miles per hour the battery alone 
takes up the work of supplying 
electric current for lighting the 
coach. The battery may be re- 
garded as a tank into which the 
dynamo pumps all the electric cur- 
rent—familiarly known as the “‘juice”’ 
—generated and not being used by the lamps. From 
this battery the lamps can draw a supply of current 
when the train is stationary or running at a speed less 
than twenty-five miles per hour. 

To charge the battery fully, the pressure across the 
terminals of the dynamo must be gradually raised 
to thirty-three volts. This pressure is much higher 
than the lamps can stand, and our friend the 
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‘“‘ switch board attendant” or regulator, while taking 
care that the battery gets all the pressure it wants, 
sees that the extra pressure which would be injurious 
to the lamps is cut off and the charging of the 
battery automatically stopped when it has been loaded 
to its capacity. 

A distant switch is provided and enables the lights 
for the whole train to be turned on or off from any 
coach in the train or for the lights for a single coach to 
be switched on or off from the coach itself. 

From what has been said, I think you will agree that 
our small generating station is a wonderful piece of 
mechanism. We have a dynamo capable of working 
automatically equally well whichever way it is revolving, 
and of standing speeds up to ninety miles per hour, 
which means over two thousand revolutions per minute 
for the dynamo shaft. It is liable to deluges from the 
locomotive when picking up water at speed from the 
troughs, and is sometimes away from a repair shop for 
many weeks at a stretch. As you will realise, in all these 
respects it is at a disadvantage compared with the large 
power Stations from which we draw our domestic 
supplies. Despite all this, it stands up to its work 
remarkably well and, considering all things, failures of 
the delicate and largely automatic mechanism are few 
and far between. 
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During the winter months provision has to be made 
for heating the trains, and this is accomplished by passing 
live steam from the boiler of the engine at a reduced 
pressure through a pipe system running the length of 


50 


yoo, Jasuasseg jo SuNyasr’y om [q Jo WieiseIq 


“HOVO9 JH1L40 HLONI1 3HLNO 
ONIGNId3IG SINIWLYVdIWOD 
HONS JO MIBWNN BHI 
“INIWLYVdWOD JNO NI 
SADWV7 40 ININFJONVYYY 


AMFLIVE 8 SdWV1 OL 
ONILDINNOD YO4 
HILIMG OLN 


JOVLITOA dWY 7 SNIT10¥ LNOD 
yOs YOLVINDIY 


“HOLIMC ANVISIG 


HOLIMS LNVISIC ONISOID F 
ININIdO YOS HOLIMS TIVWS __ | 


"$1133 2! 40 


SNILSISNOD AYALIVg OWVNAG 


ATBISYSAZY 


Pa 


"SdW1| LIOA 22” 


‘G3N3d0 SI 
HOLIMS SIH N3HM LHOM 
Q3NGENS V HLIM ONINYNG 
1337 SI dWW) 3Y1N390 BH 


S3HILIMG LNIWLeVdWOD 


“TT TB ot 0+. 0ngleslelMeisle rE Des 


the train to radiators situated under the seats in every 
compartment. This system is composed of a steel pipe 
situated under the floor of each vehicle, at the ends of 
which are fitted flexible hose couplings similar, though 
smaller, to those used on the vacuum brake system. 

The supply of steam from the boiler is admitted to 
the train by the driver and can be further controlled, 
according to climatic conditions and the requirements 
of passengers, by the guard. 

The driver’s control consists of a steam-reducing 
valve, which is fitted in the cab of the engine. The 
action of this valve reduces the steam pressure and main- 
tains an even supply. The guard’s control consists of 
a valve fitted in his compartment. When the pressure 
in the system exceeds sixty pounds per square inch, a 
check valve fitted to the rear of the engine automatically 
opens, releasing steam to the atmosphere. 

Radiators are situated under the seats in the compart- 
ments of the train, and heating is controlled in the com- 
partment by means of the handle which you see under 
the luggage rack. This handle, when placed in the 
“Cold” position, closes the valve and prevents steam 
from entering the radiator, and when in the ‘‘ Hot” 
position, admits steam to the radiator. 

Drip cocks to disperse the water of condensation are 
fitted at the lowest points of the system—namely, on the 
couplings of the hose connections between the coaches. 
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CHAPTER THE SEVENTH 
THE VACUUM BRAKE 


%; OU have probably read this notice, which 
\B is in every Great Western Railway pas- 
pe, senger compartment, many times, and 
<< wondered just how the aétion of pulling 
()\y) the chain brings the train toa Stop. You 
yesh So AS, are not the first boy who has been curious 
on this point. In order to test their ideas of money 
values, the scholars in a certain school were asked to 
write an essay, the subject being “‘ How I would spend 
£5,” and one boy with some originality expressed the 
considered opinion that he would take a journey in 
a fast train, pull the emergency chain, and see what 
happened! I will endeavour to explain just what does 
happen, but we won’t pull the chain and incur the £5 
penalty, if you don’t mind. 

The effect of pulling the emergency chain is partially 
to apply the vacuum brake, which is continuous through- 
out the whole of the train. As a certain amount of 
vacuum is lost, it would be at once indicated on the 
vacuum gauges on the engine and in the guard’s van. 
Further, a pair of small discs would be exhibited (one 
on each side) at the end of the coach in which the 
chain was pulled, and as the emergency chain remains 
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slack after being pulled, the guard would have no trouble 
in ascertaining the particular compartment concerned. 

The engine-driver, on feeling a partial application of 
the vacuum brake and seeing the indication on the 
vacuum gauge fixed on the engine, would at once infer 
that the emergency chain had been pulled and bring his 
train to a stand as soon as possible. 

This brings us to consideration of the vacuum brake, 
of which the passenger communication is one adaptation. 

Among the many libels on schoolboys of the age is 
the alleged perpetration of a “‘ howler” in which one 
of your fraternity defined a vacuum as “‘ the place in which 
the Pope lives.” This is, of course, first cousin to the 
classic definition of the equator as “‘a menagerie lion 
running round the world ” and probably equally authentic. 
A more accurate and scientific definition of a vacuum, 
however, is “‘a space absolutely devoid of any matter 
capable of exerting pressure.’ You probably know 
that such a thing as a perfect vacuum is not obtainable, 
and we have to be content with a partial vacuum, 
which, to all intents and purposes, is what is meant 
when the word vacuum is used. 

Briefly, the railway automatic vacuum brake consists of 
an air-exhausting device on the engine and a continuous 
vacuum pipe throughout the train from which, under 
ordinary conditions, air is exhausted; and a brake 
cylinder and vacuum reservoir combined under each 
coach of a train. The coaches are connected by means 
of flexible hosepipes for braking purposes. 

If you will have a look at this diagram, which illus- 
trates the position of the cylinder and vacuum chamber 
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when the brake is on or off, you will, I think, get a pretty 
clear appreciation of just how the vacuum brake operates. 

Brake cylinders are fixed under each passenger vehicle, 
and on long coaches such as that in which we are 
travelling, two cylinders are provided. The piston is 
surrounded by a rubber flap which allows the air to 
be drawn from, but not to return to, the upper 
portion of the cylinder and surrounding reservoir. As 
you will see, the cylinder is connected by a branch pipe 
to the train pipe which extends underneath each vehicle. 
On small vehicles, with one cylinder only, the conne¢tion 
with the train pipe is made direct, whilst on large vehicles 
like this with two cylinders the connection is made 
through the medium of a “direct admission” valve 
which is clearly shewn in the diagram. The train pipe 
connects with adjoining vehicles by flexible hosepipes 
which rest on air-tight stops when not in use. 

The vacuum is created by means of an ejector on the 
engine which exhausts the air from the train pipe and 
cylinders. Whilst running, the required vacuum is main- 
tained by an air pump on the engine and, as I have said, 
gauges are provided both on the engine and in the guard’s 
van, which register the amount of vacuum created. 

The brake is applied by the engine-driver opening a 
valve on the engine, or by the guard opening the cock 
in his van and admitting air rapidly or slowly, at will. 
As you have already seen, the brake can also be partially 
applied by passengers pulling the communication chain 
in emergency, and the guard can also operate the brake 
by opening the brake setter in his van. 

When the brake is applied, air flows into the train pipe 
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and raises the diaphragm of the “ direét admission ” 
valve. The air from the atmosphere is thus admitted 
through the top valve and flows to the lower portion of 
the cylinder in sufficient quantity to reduce the vacuum 
to the same amount as in the train pipe. The pressure 
of the air in the cylinder raises the piston, and by this 
means actuates the brake rods by which the brake blocks 
are applied to the wheels of the coach. The brake is 
released either by the engine-driver recreating the vacuum 
or by the release valves of the cylinder being opened and 
so admitting air to the upper side of the piston and 
equalising the pressure. , 

The main features of the vacuum brake may be briefly 
summarised as follows : 


1. It is continuous in its action. \ 

2. It can be applied over the whole length of the train 
and engine at the same time. 

3. It can be worked upon trains of any length without 
difficulty. 

4. It can be applied either by the engine-driver, 
the guard, or a passenger. 

5. It is automatically operated on both portions in 
the event of a train parting. 


The last point needs no explanation, as you will readily 
understand that in the event of any severance of the 
flexible hosepipes the vacuum would be destroyed and 
the brake applied. 

A number of vehicles on the Great Western Railway 
are dually fitted, i.e. with both the vacuum and the 
Westinghouse brake equipment, so that they may travel 
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on railways using the latter type of brake, thus obviating 
the necessity for passengers to change coaches at junctions 
with other railways. 

In addition to the automatic vacuum brake, hand 
brakes are provided on the engine and in the guards’ 
vans of a passenger train. These would be called into 
use only in the remote event of any failure of the auto- 
matic brake mechanism. 
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SETLP-COACH WORKING 


a SEE it has now turned twelve o’clock, 
DY and we are fast approaching Westbury, 
Se where the first slip portion of our train 
-) is put off for the Weymouth Hne. On 
a5) your left you will < 
All 3a” soonsee the Bratton 
White Horse, a familiar Great ......... 
Western Railway landmark out on = 
the Wiltshire Downs and over- 
looking Westbury Station. It was 
put on record by Gough, the 
historian, that the Bratton White ss 
Horse was cut in the turf to celebrate the victory of 
Alfred the Great over the Danes in the battle of 
Ethandun, A.D. 878. 

As we are to “ slip ” a coach, a short description of the 
slipping process will not be out of place. When the 
train is made up, the “ slip ” coach or coaches, and pos- 
sibly ordinary coaching stock forming trailers, are placed 
in the rear, and the slipping apparatus between the “ slip ” 
and the main train portion is coupled up as in the 
illustration. The operation of slipping is performed by 
means of a lever by a Slip Guard who rides in the front 
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vehicle of the section slipped, the apparatus being fixed 
in his compartment. The release hook of the “ slip ” 
is hinged on a pin and retained in its normal position by 
means of a sliding bar coupled up at one end to the lever, 


PORTION - 
“OF TRAIN: 


Slip Gear 


and the other end of which rests and bears on the hinged 
portion of the hook. The lever has three positions— 
““ Main Train,” the running position; ‘“ Slip and Brake 
On,” and “ Release,” and is conneéted to and controls 
a large three-way plug cock situated in the vacuum 
brake system, containing ports conne¢ting to the train 
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SLIP-COACH WORKING 
pipe, brake cylinder, reservoir, and the atmosphere. 
A non-return valve is fitted between this cock and 
the reservoir. 

Between the vacuum brake couplings are fitted two 
adaptors, secured to them by pins and lugs, the bodies of 
which, when together, form a coupling capable of being 
pulled apart with no damage to either. Contained 
in the adaptor fitted to the coupling of the main train 
portion is a small valve, which, when closed, seals the 
train pipe. This valve is held open when the gear is 
coupled by a cross member in the adjacent adaptor 
fitted to the “slip ” portion, and, when the gear is dis- 
connected, automatically closes. 

The screw coupling and flexible connections of the 
vacuum system are prevented from falling away after 
the “slip”? has been made by chains. Collapsible 
brackets and chains are used on the steam-heating con- 
nections, holding them in position. 

On nearing the place where the “ slip ” is to be made, 
the driver, if necessary, slightly reduces speed, and the 
guard of the “slip” pulls the lever right back to the 
“ Slip and Brake On”? position. This causes the sliding 
bar to come away from the drop portion of the release 
hook, permitting it to fall, leaving the shackle of the 
screw coupling free to fall also, thus disconnecting 
the draw-bars and causing the slip portion immediately 
to fall away from the main portion of the train. 

The vacuum brake and train-heating connections are 
pulled apart, the main train portion of the former, and 
both portions of the latter, automatically sealing. With 
the lever in this position, the three-way cock is admitting 


61 


OT PEE i036 SL ave 
air to the brake cylinder, so applying the brake on the 
slip portion. Speed is thus reduced slightly, and, the 
train portion having proceeded, the guard places the 
lever in the ‘“‘ middle” or “ release ” position, connec- 
tion between the atmosphere and the brake cylinder is 
closed, and connection between the brake cylinder and 


large reservoir established. Air rushing from the former 
to the latter releases the brake. The guard can then 
apply or release the brake at will until the vacuum in the 
reservoirs is destroyed. The capacity of these reservoirs 
is such that at least three separate applications of the 
brake can be made. 

Having exhausted the vacuum, the guard cannot 
restore it, and consequently skill and judgment is 


62 


DAVADPAVAAP\AAYP) PUVA VW UMA VUAUW@ AMA MWAMPMAMAANA 


A—Express passenger trains 

B—Ordinary passenger trains 
and mixed trains 

C—Livestock or perishable 
traffic trains (coaching 
stock) and express freight 
trains(vacuum-brake fitted 
stock); alsotrains of empty 
coaching stock 


E—Livestock or perishable 


Lamps carried on 
a single slip por- 
tion, or the last slip 
portion of a train 


Lamps carried on 
a second slip por- 
tion, i.e., the first 
of two slips to be 


traffic trains (goods stock) 
and freight trains (Class A) 
F-Express livestock and 
freight trains (Class B) 
G—Light engines 
H—Freight trains: through 
loads to destination 
J—Freight trains: stopping 
intermediately 
K-—Ordinary freight trains 
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TAIL LAMPS ON TSLIP “COACHES 


WHITE ©O RED 


Lamps carried on 
the last of three 
slips, ie., the first 
slip portion to be 
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required to ensure bringing the “slip” to rest at the 
tequired position at the station. An independent hand 
screw control of the brake gear is, however, provided, 
enabling the guard to apply the brakes gradually with- 
out using the “vacuum” portion of the gear, thus 
reserving his vacuum for the final application. 

A small slipping signal is fixed at the point at which 
the guard has to operate the slipping mechanism in 
order to bring the slip portion of the train to a stand 
at the station platform. To enable the slip guard to 
give warning of approach to any persons on the per- 
manent way, a motor horn is fitted in his van and is 
actuated by a foot bellows. 

There is a special arrangement of tail lamps on slip 
coaches to signify to signalmen when one or more slip 
portions are carried on a train. 

You may have wondered how the signalman knows 
the character of the train that is approaching him. He 
has a “tapper” bell communicating with each of the 
adjoining signal boxes in both directions, for both up 
and down lines. The class of the train is indicated by 
a code of bell signals. There is also a special series of 
engine headlights in use which indicates, by the arrange- 
ment of the lamps, the class of the train. 
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CHAPTER THE NINTH 
THE PERMANENT WAY 


af AVING briefly considered the locomotives 


‘ and other rolling stock, perhaps we ought 
\ to turn our attention for a little while to 
& the railroad itself. What is known as 
the ‘‘ permanent way” may be defined 
Sas that portion of the railway’ which 
lies een the levelled surface of the ground and 
the upper surface of the rails. The permanent way 
over which we are now travelling is generally ad- 
mitted to be one of the finest in the world, and, 
although we are running at about sixty miles an hour, 
you will observe that there is an almost entire lack 
of vibration. 

Perhaps you are unaware that the permanent way of 
the Great Western Railway was originally of broad 
(7 ft. of in.) gauge, this gauge having been selected on 
the recommendation of Brunel, who apparently assumed 
in those early days of railways that the country would 
be divided up into railway districts between which 
it did not appear likely there would be any intercom- 
munication. He was doubtless of the opinion that 
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higher speeds and bigger loads would be possible on the 
broad gauge, with steadier and smoother running. 

What was known as the “ Battle of the Gauges ” was 
waged for some years, and whilst there is little doubt 
that the broad gauge had much to recommend it and 
many highly qualified engineers came forward to support 
Brunel’s selection, lines of narrow gauge had been 
constructed to a considerable extent in the country, 
and in the end the narrow, or what is now the standard, 
gauge (4 ft. 84 ins.) won the day. Conversions from 
broad to mixed (broad and narrow) or standard gauges 
were: made from 1858 onwards on the Great, Western 
Railway, and the final conversion to standard gauge— 
a wonderful achievement of engineering—was carried 
out on May 21 and 22, 1892. 

Perhaps you have wondered why the standard’ gauge 
was fixed at 4 ft. 84 ins., and not 4 ft. 6 ins., or § ft., for 
4 ft. 84 ins. is certainly an odd sort of measurement. 
I think, however, this was possibly the gauge of early 
cart-road tracks which were converted to railways before 
the advent of steam traction. One railway probably 
followed the gauge of another until a standard measure- 
ment was gradually evolved. 

You will probably be more or less familiar with the 
general construction of the permanent way, and it will 
here suffice to say that it consists of about twelve inches 
of ‘‘ ballast,” such as gravel or slag, which is placed 
upon the firm hard road (formation level). On the 
ballast rest the sleepers, which are creosoted timbers, 
9 ft. long, 10 ins. broad, and 5 ins. deep. These are 
generally placed about 2 ft. 6} ims. apart and carry the 
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cast-iron “‘ chairs,” which are approximately 15} ins. 
by 7% ins. at base and 52 lbs. in weight. The chairs 
are secured to the sleepers by bolts and the rails are 
fixed in the chairs by means of oak blocks known as 
“‘ keys.” The rails incline slightly towards one another. 
The Great Western Standard main line rails weigh 
9741bs.to the lineal yard. The rails are about 44 ft. 6ins. 
in length, and the ends are joined by means of “ fish- 
plates,” weighing 33 lbs. per pair, bolted through the 
tails. You may have noticed that a small space is 
left between the ends of the rails, generally from a 
quarter to half an inch. This is to allow for expansion 
due to heat. 

The sectional diagram will explain more clearly 
than any verbal description the various features of 
permanent way construction. It should, perhaps, be 
Stated that on curves the outer rail is raised above the 
level of the inner to reduce friction caused by centri- 
fugal force and to ensure Stability of the trains when 
travelling at high speed. The gradients or variations 
in the rail level are denoted by the number of lineal 
feet in which the line rises or falls one foot, and boards 
indicating the gradients are fixed at the side of the rails 
for the guidance of engine-drivers and others. You 
will get an idea of the gradients on our journey 
between Paddington and Penzance from this diagram. 

At suitable places along the permanent way, Post 
Office mail-bag apparatus is provided. This consists 
of a “ wayside net ” fixed to the ground, which receives 
bags of mails suspended from an arm extended from 
the side of a mail van, and a “ wayside standard ” 
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erected from the ground on which mail bags are hung 


In some instances a combination 


and projected into the mail van by a net extended from 
of the two, the net and the standard, is provided. 


the side of the van. 


By this means Post Office mails are put off from the 
train into the nets and collected from the standards 


These photographs 


whilst the train is running at speed. 


illustrate the apparatus. 
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Train dropping mails in wayside net and picking up from standard 


7O 


THE PERMANENT WAY 


The construction of the permanent way involves 
the provision of embankments, cuttings, over and under 
bridges, tunnels, viaducts, etc. 

There was in the old days a large number of wonder- 
ful timbered viaducts on the Great Western Railway. 
These have been very largely replaced by steel and 
Stone Structures, and as we proceed further on our 
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Sonning Cutting: An example of G.W.R. Permanent Way 


journey we shall pass over some of these examples of 
modern railway engineering. Our train will also traverse 
the Saltash Bridge, one of Brunel’s masterpieces, which 
spans the mouth of the River Tamar and thus connects 
the two counties of Devonshire and Cornwall. 

The Great Western Railway also comprises the famous 
Severn Tunnel—the longest underwater railway tunnel 
in the world. This is not on our line of route to-day, 
but you may be interested to know that it has a 
length of 4 miles 620 yards. It took over thirteen years 
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to construct, and was opened for traffic in 1886. It 
attains a depth of 30 feet below the deepest part of the 
river bed. It is on record that 76,400,000 bricks and 
36,794 tons of cement were used in the construction 
of the tunnel and its approaches. 

You have been assimilating a good deal of food for 
thought, and I think the time has arrived when we should 
do something to replenish the “‘inner boy.” I suggest 
we continue our talk in the restaurant car, where luncheon 
is now being served. 

A <A —_A aA 

You will see from the bill of fare that we have a choice 
of two menus, at 2s. 6d. and 3s. respectively, whilst for 
children under twelve years of age the charge is Is. 6d. 
each only. These excellent though low-priced luncheons 
have proved a popular innovation and are another example 
of the progressive policy of the Great Western Railway. 

From your seat in the car you get an undisturbed 
view of the surrounding country. If you will look 
alongside the permanent way, you will notice that every 
now and then we pass a small white post.* These are 
the quarter-mile posts which indicate the distance from 
Paddington. They will give us the opportunity of 
testing our speed and the smoothness of running. If 
you will take the bottle of ginger-beer you have before 
you and fill your glass, I will do likewise. We will 
place the glasses one at each end of our table. I will 
give you my stop watch and will call out the quarter-mile 
posts as we pass. I want you to notify me when one 


* The quarter-mile posts are placed some on the Up Line and 
some on the Down Line on the Great Western Railway. 
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minute is up. On sighting the first post { will say, 
“Go!” and I want you to start the watch... . “Go! 
—One—two—three—four—five (minute up).” You see 
we have passed five quarter-mile posts in the minute, 
which means that we have been travelling at the rate 
of about one mile in forty-eight seconds, Si 
or seventy-five miles per hour, but such 
is the lack of vibration that not one drop @ 

has been spilt from either of our glasses. GY | 


~ 


aol) \/ 
5 x AL : " : : 
I think you will agree that this is a fairly Wa 


good test of the smooth running of the 
coaches on the Great Western Railway. Good,health ! 
Here is a table which will enatle you readily to ascertain 
the speed of trains in miles per hour by taking the time 
occupied in seconds in travelling between any two 
consecutive quarter-mile posts. . 


Time in seconds 
between quarter- 


Time in seconds 


Speed of train— between quarter- 


Speed of train— 
Miles per hour 


Miles per hour 


mile posts | mile posts 

BD. 355 90 | Ph eye 42°8 
Lier S185 | 22.2. :g4020 
Ut.cces7 5 PA an 39°11 
Me Beso 69°2 oe Sa 2775 
TAcdaos 64°28 PASS 36 
P5-26 ee 60 OX Op rc 34 
1G ee 56°2 739 Nar 33 
DJs ai 52°9 25: cisss 32°1 
Mere ine 50 20s: 31 
LOuscsg: 47°4 EVO NPY 30 
20 asaee: 45 


Note: Nine hundred, divided by the number of seconds occupied 
by a train travelling between any two quarter-mile posts, will give 
you the speed of the train in miles per hour. 
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On the question of smooth running, you may be 
interested to hear of a little incident which occurred at 
Kingswear Station. A porter there dropped half a 
crown as the Torquay express was leaving the Station. 
Search for the coin proved unsuccessful, but it was 
eventually found on the spring-box of one of the coaches 
which had in the meantime made a journey from Kings- 
wear to Paddington and back and a local journey from 
Kingswear to Newton Abbot and back, comprising in 
all a distance of somewhere about 450 miles ! 

With this I will leave you to finish your lunch in 
peace, after which we will have a talk about railway 
signalling. 


74 


CHAPTER THE TENTH 
SIGNALS 
' pp aaies one of the most fascinating phases 


of railway practice is the process,by which 
6 the trains are controlled along the rail- 

way, and the story of railway signalling, 
which is the story of the evolution of 
2 safety appliances on railways, is ‘one of 
continuous improvement and resultant increase in the 
safety of railway travel. 

One of the earliest features of interest in connection 
with the control of trains was the first working telegraph 
of any length, which was installed between Paddington 
and West Drayton Stations and afterwards extended to 
Slough. This appliance was used for advising the 
departure and arrival of trains, and records exist of 
distinguished visitors having visited Paddington and 
Slough from time to time to view this wonder of the age, 
which obtained a good deal of publicity in 1845 through 
the prompt arrest by its assistance of a murderer travelling 
on the railway. 

The first fixed signals in use were of very primitive 
character and the earliest signal lamps were merely 
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electric telegraph, is due the credit of having realised the 
possibilities of the telegraph in combination with fixed 
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signals for working trains on the “ block” system, i.e 
by dividing the line into a number of lengths and allow- 
ing only one train at a time to be on the same length of 
railway. Hitherto, it had been the practice for trains 
to proceed along the line on a time interval system. The 
“block ” system was first introduced for working trains 
through tunnels, and whilst then somewhat crude in its 
application as compared with modern practice, the 
principles of the “ block ” system remain to-day. 

A considerable advance in signal practice took piace 
with the appointment in 1845 of Mr. C. E. Spagnoleiti 
as Telegraph Superintendent of the Great, Western 
Railway. Mr. Spagnoletti was the inventor of the 
improved form of three-position disc telegraph instru- 
ments which are still in general use throughout the 
railway. 

The semaphore arm type of fixed signal, with which 
you will be familiar and which has been universally 
adopted, was introduced in the early ’sixties, and in its 
first decade was a three-position signal giving indications 
for ‘‘ DANGER,” ‘“‘ CAUTION,” and ‘‘ ALL RIGHT.” The 
Great Western Railway was one of the first railways to 
adopt the two-position signal, the “ Danger” position 
being indicated by the arm at right angles to the post, 
and the “ All right ” indication shewn by the arm at an 
angle of about 60 degrees. 

You will observe that the signal posts on the Great 
Western Railway are generally placed on the left-hand 
side of the line as viewed by the driver on the engine 
footplate. The signal arms, which are painted in red 
with a white stripe as seen by the engine-driver and 
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white with black stripe on the reverse side, are on the 
left-hand side of the signal posts. Attached to the 
signal posts are cases containing lamps which, on the 
Great Western Railway, are burning continuously day 
and night (except when being trimmed and cleaned). 
A special form of lamp economical in oil consumption 
has been adopted, which requires attention and replenish- 
ing with oil about once a week only. To the signal 
arms are attached coloured spectacles through which 
the light of the lamps is viewed by the oncoming engine- 
drivers. When the arm is in the “ All right ” or “‘ Off ” 
position, a green light is seen, and when in the 
*“* Danger ” or “‘ On ” position, a red light shews. There 
is a small white back-light which shews in the opposite 
direction as an indication to the signalman that the 
signal arm is working and that the lamp is burning. 

The movement of trains on railways is controlled by 
signalmen stationed in signal boxes having signals worked 
by levers and suitable connections, and electrical instru- 
ments for communication with the signal boxes on 
either side. 

The signal boxes are so placed that the line of railway 
is more or less divided up into equal intervals of space 
known as block sections, which are protected by signals. 
The normal position of all signals is 
at ‘ Danger.” 

The DISTANT SIGNAL is a 
“Caution” signal only, and it is 
the first signal to be reached by a 
train approaching asignal box. Itis 
distinguished from all other signals 
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by its arm being fish-tailed. It gives information to a 
driver as to the state of the line ahead, and it is the only 
signal which can be passed by a train when it is in the 
horizontal or “‘ Caution” position. It is fixed at such 
a distance from the next signal ahead that when it is at 
“* Caution ” a driver has sufficient time to bring his train 
under control in order to stop on reaching the home 
signal (i.e. about a thousand yards on a falling gradient, 
eight hundred yards on the level, and six hundred yards 
on a rising gradient). When the signal is at “ All right,” 
the driver knows that he can continue to run at his usual 
speed and that he will find all the other signals for the 
section controlled by the distant signal in the ‘‘ All right ” 
position. 

At terminal stations and at places where a speed 
restriction is imposed, such as on curves, the distant 
signal is permanently in the “ Caution” position and 
cannot be lowered by the signalman. 

You will realise that at night there is little to enable 
the engine-driver to distinguish distant signals from 
others beyond his knowledge of the road and the position 
of one signal in relation to others. In order to remedy 
this the Great Western Railway have adopted an amber 
light experimentally for distant sig- 
nals, and where this has been done 
the arms of distant signals are painted q 
amber instead of red. = 

The HOME SIGNAL is the second TL _ 8A 
signal reached and is usually near a CY 
signal box. It is a stop signal and 
must not be passed at “‘ Danger.” Its 
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function when ‘‘ On” is to stop a train clear of any 
juntions there may be with other lines, and also clear of 
the next section ahead. 

The STARTING SIGNAL is the third signal reached, and 
is placed in such a position that any operations which 
may have to be performed at the signal box can be 
carried out without having to pass this signal, which con- 
trols the entrance of a train into the next section ahead. 
In some cases an ADVANCED STARTING SIGNAL is provided 
about a train’s length or so ahead of the starting signal, 
e.g. when there is a cross-over road or other points ahead 
of the starting signal. 


— 


Siding Signal Backing Signal Shunting Signal 


There are many other signals which are used for 
various purposes, such as shunting, backing, etc., and these 
have distinguishing indications, as illustrated. 

On our journey from Paddington to Penzance we pass 
96 stations and no fewer than 673 signals which apply 
to our train. 
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(SeS1 is now necessary to describe briefly 
C3) how signalmen are enabled to control the 
Se trains along the railway. This is done 

by means of the electrical instruments 
already referred to. The signalmen can 
3a? also generally communicate with one 
another by telephone.” 

Each signal box is pro- 
vided with a tapper bell : 
for each section on either 
side for both “‘ Up” and 
“ Down ” lines, on which 
are sent and received, by 
means of a code, the bell 
signals relative to a train 
requiring to pass through 
those sections. 

We will imagine that 
three signal boxes on 
the line of route of a Tapper Bell 
train are occupied by 
Brown, Jones, and Robinson in the order named. 

On receipt of the bell signal “ Is line clear ?” from Brown, 
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Jones has to satisfy himself that there is no train in his 
section and that the line is clear for a distance of a quarter 
of a mile (the ‘‘ clearing point ’’) inside his home signal. 
If this is the case, Jones repeats the bell signal to Brown’s 
signal box and brings into use his (Jones’) key-disc 
inStrument. This instrument has three positions, “‘ Line 
clear,” ‘‘ Line blocked ” 
(normal), and “‘ Train on 
line.’ When a train can 
be accepted from Brown’s 
signal box, Jones, after 
sending the bell signal, 
_ pegs the key-disc instru- 
‘ment in his signal box to 
shew“ Line clear,” and 
his action simultaneously 
records “ Line clear” in a 
keyless disc instrument in 
Brown’s signal box. (You 
will observe that the disc 
instrument in the box in the 
rear, being keyless, is under the control of the signalman 
in the box in advance.) Permission is thus given for the 
train to be sent forward. Brown, after lowering his 
Starting signal for the train to proceed, at once sends 
another bell signal to Jones’ signal box, “‘ Train entering 
section.” Upon receipt of this, Jones alters his key- 
disc instrument from “ Line clear”? by pegging “ Train 
on line,’ and this indication is also simultaneously 
shewn in the keyless disc instrument in Brown’s box. 
Jones then, in turn, offers the train to Robinson’s box, 
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and if there is no train in Robinson’s seétion and it is 
clear up to the standard clearing point, Robinson gives 
“* Line clear ” to Jones, pegging his key disc accordingly, 
which gives the ‘Line clear” indication on Jones’ 
keyless disc, and so the operation as between Brown’s and 
Jones’ signal boxes is 
repeated between Jones’ 
and Robinson’s _ signal 
boxes, and in each pair of 
signal boxes along the line 
as the train advances. 

When the train arrives 
at Jones’ signal box and 
is found to be complete 
(which faét is known by 
all trains carrying a red 
“tail lamp ”—illuminated 
at night—on the last 
vehicle), Jones, having #iRyyaemae 
replaced his distant, home, Keyless Disc 
and ‘Starting signals to . 
“* danger,” sends a bell signal to Brown, “ Train out o 
section,” and unpegs his key-disc instrument from 
“Train on line,”? which then shews the normal indi- 
cation which means ‘“‘ Line blocked.” 

The same processes are gone through with regard to 
trains on both “ Up” and “ Down” lines, and you will 
now realise how these operations ensure that only one 
train can be in one section on the same line at one time. 

Where sections are very short (as at junctions), the 
“Ts line clear?” signal has to be sent forward as soon 
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as it has been acknowledged to the signal box in the rear. 
When the next signal box in advance is within a quarter 
of a mile of the home signal in rear, the signalman 


99 


in advance must not give “‘ Line clear’ to the signal 


box in rear until “Train out of section” for the 
previous train has been received from the next signal 
box ahead. 

It is obvious that on busy sections of line, where the 
distance between signal boxes is short, a fast train 
would be slowing down every minute or two whilst 
“Line clear’ was being obtained. The “ Train ap- 
proach” signal, however, enables several sections to 
be cleared ahead so as to ensure a clear line, and every 
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time a certain signal box is reached in the chain of boxes 
the signalman starts the “ Train approach” signal, so 
that a further section of the line is prepared to allow 
of the passage of the train. Example: 


Ret eon eed Pcs, dt, 1."J*" K. Is. Maan. ©. P: 
FIRST GROUP SECOND GROUP THIRD GROUP 


“Line clear”? has been obtained from signal boxes 
A. to D. When the train reaches C., the “ Train ap- 
proach ” signal is passed to E., who starts ‘‘ Line clear ” 
for another chain of signal boxes stopping at J. At H., 
the “ Train approach ” signal is given again, and so on. 

This is briefly the normal procedure in passing a train 
along an ordinary double line of railway when no obstruc- 
tion exists. 

Signalmen are assisted in their duties by numerous 
appliances designed with a view to safe working. One 
of the most important of these is, perhaps, what is known 
as *‘ Track Circuiting,” of which the following is a brief 
description. A length of railway line is insulated to 
form a complete electrical circuit by having insulated 
fishplates on the rail joints at each end. The rails 
between these insulated fishplates are joined together 
by wire bonds to enable the electric current to be con- 
tinuous. The electric current is provided by means of a 
battery fixed at one end, and the current is made to pass 
through a mechanism called a “relay” at the opposite 
end of the length of line track circuited. In the signal 
box is provided an indicator which shews “‘ Track clear” 
when no train is on the track-circuited portion of line, 
and is immediately altered to “ Track occupied ”’ as soon 
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as a train enters upon the track circuit. By these means 
“clear?” “of 


¢ 


a signalman is able to tell when his line is 
“occupied ” by a 
train, even 
although the train 
on line is entirely 
out of sight. It 
is also possible for 
the lever working 
the signal leading 
on to the track 
circuited portion 
of line to be electrically locked, so as to prevent an “ All 
right ” signal being given when the line is not clear. 
Electric “‘ repeaters’? are provided in signal boxes 
for signals which are not visible from 
the signal box, in order that the signal- 
man may know when the levers 
operating the sig- 
nals have done 
their work. The 
arm itself is re- 
peated by a minia- 
ture flag in the 
signal box instru- 
ment shewing 
On” sortvOfr* 
and the signal 
lamp by a flag shewing “In” or “ Out.” In the case 
of a lamp failing and the flag showing “ Out,” a bell is 
made to ring in ordersto attract the signalman’s attention. 
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IGNAL BOX EQUIPMENT 
\7E will now take a look at the inside of a 


ber of levers arranged 
ina frame. These are 
connected with the 
various signals and 
points by wires and 
iron rodding respec- 
tively. Inorderto op- | 
erate the signals, they 
are pulled forward © 
or pushed backwardin ~ 
the frame. It should 
here be noted that the 
backward position is | Wee, 
the normal one in all | By, eT 
cases, and when the a 
levers are in that A = 

position the signals are | TT fe PTE) ae i d 
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at danger, and the points set for the main line. The 
levers are held in position by a catch, which is released by 
pressing a spring 
handle when moving 
the lever forward or 
backward. 

LEVERS are painted 
in distinctive colours 
to assist the signal- 
man in his operations, 
viz., distant signals— 
green; “‘ Stop” sig- 
nals—red ; points or 
switches — black; 
facing point locks— 
blue ; spare levers— 
white, and detonator- 
laying levers—white, 
with black bands. 
The tapper bells, key 
and keyless discs, 
telephones and other 
instruments for com- 
municating with ad- 
joining signal boxes 
are conveniently 
arranged ona shelf 
over the levers, and 
a “ locking diagram ”’ is placed so as to be in full view of 
the signalman when working the levers and instruments. 

The larger and top numbers on the faces of the levers 
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Lo refer to the signals, points, etc., as 
numbered in the locking diagram. 
Where other smaller numbers appear 
on the levers, these refer to the 
“leads,” i.e. the other levers which 
have, owing to the interlocking of the 
|, signals, etc., to be moved before the 
a lever can be released. 
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POINTS or switches are the means 
by which a train travels from one set 
of lines to another. They consist of 
pairs of movable hinged rails, tapering 
at their points, inside fixed rails, and 
are worked from the signal box by 
: rodding supported on roller bearings. 
The hinged end is termed the “‘ heel ” 
and the thin blade-like end the “ toe.” 
When the “toe” faces a train in the 
running direction the points are called 
“ facing points,” and when the train 
passes over the “‘heel”’ first they are 
termed “trailing points.” 

COMPENSATORS are provided to 
counteract any expansion or contraction 
of the iron rodding. 

In some cases small ground signals— 
called Disc SIGNALS—are provided 
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acl ae at points. Five disc signals are 
| 1] 4 shewn in this locking diagram as 
if worked by levers Nos. 7, 9, I1, 12, 
Sa i bh and 14, 


ieTe) 


SIGNAL BOX EQUPFPMENT 


INTERLOCKING means that levers obstruét or free the 
movements of one another in such a manner as to ensure 
the correct working of points and signals, and to prevent 
the exhibition of conflicting signals. 

The time at our disposal will not permit of any ex- 
haustive treatise on the interlocking of eee etc., but 
from what I have already said 
you will now be able to ap- 
preciate the necessity for the 
signals being so interlocked 
that the distant signals cannot 
be lowered until the home 
and Starting signals have been 
pulled “ off.” The “ home ” 
and “ starting” signals are, 
therefore, “leads” for the 
distant signals. In a similar 
way any points connected 
with the running lines must § 
be in correct position for the 
passage of a train before the 
home or Starting signals can 
be lowered, and this is secured by interlocking between 
signals and points. 

Each lever is provided with a “‘tappet” or “ tail- 
piece,” which is attached to it and moves backward 
and forward with the lever. Running at right angles 
to this tappet, and close to it, either under or above, 
are the lock bars. These bars in the smaller frames are 
provided with studs or wedge-shaped pieces, fitted in such 
a manner as to impede the movement of the tappets when 
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Starting 
levers pulled, 
Distant free. 


Distant lever pulled, 
lock bar carried to 
left, and Home and 
Starting locked in 
reverse position by § 
Distant. 

Distant must be first § 
restored to Danger § 
before other levers § 
can be moved. 
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SIGNAL BOX EQUIPMENT 


the levers to which the tappets are attached should be 
locked. 

This is perhaps a little involved, but I think it will 
be made clear if you will carefully study these three 
simple diagrams, which represent the locking and back- 
locking which takes place between the distant, home, 
and Starting signals at, say, a small roadside Station. 


Interlocking methods here described are repeated ad 
infinitum with the locking of alJ other points and signals 
in the locking frame. 

At some places electric power is used for working 
points and signals from signal boxes, and some idea of 
the difference in operation for the signalman may be 
gained by comparing this photograph with that of the 
interior of the signal box where ordinary mechanical 
means are used, 
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\ points on its system what is known as 
») the Great Western System of Automatic 
; ay Control combined with Audible Signals. 
The primary object of this system is to give audible 
warning to an engine-driver when his train is approaching 
a distant signal in the ‘‘ On” position, and, in the event 
of this warning being disregarded, automatically to apply 
the brakes so as to ensure the train being pulled up before 
it reaches the home signal. Another and distin¢tive 
audible indication is also given on the engine when the 
distant signal is ‘* Off.” The value of this latter indication 
is that it facilitates the running of the train when the 
semaphore signals cannot be seen during fogs and snow- 
Storms. The audible signals given are the sounding of 
a siren indicating “ Signal on,” and the ringing of a bell 
indicating “* Signal off.” 

The apparatus fixed on the permanent way for operating 
the audible signals on the engine is an immovable ramp 
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about 40 feet long between the running rails, consisting 
of a steel T-bar mounted on a baulk of timber. The 
ramp at its highest point is four inches above rail-level. 
A telegraph wire connects the ramp with a switch in 


Engine Shoe in contact with Ramp 


the signal box. This switch is attached to the lever 
controlling the distant signal. 
The apparatus on the engine comprises a contact shoe, 
an ele¢trically controlled brake valve and siren combined, 
and an electric bell. The contact shoe is fixed in the 
centre line of the engine and projects to within 23 inches 
above rail-level. It is capable of being raised vertically, 
and, being in line with the ramp, it will be seen that it is 
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lifted 14 inches whenever a ramp is passed over, this 
lift opening a switch attached to the contact shoe. 

The mechanism is adaptable to double or single lines 
of railway. 

You will now have some idea of the precautions 
which are taken to 
safeguard trains 
along the railway in 
which all other con- 
siderations are sub- 
servient to that of 
safety. Before we 
proceed I ought, 
perhaps, to empha- 
sise the point that 
in the event of any 
failure in any part 
of the mechanism 
the signals would 
go to “ danger.” 
For example, signal 
arms ar> so weighted 
that, in the event 
of breakage of the signal wire, the arms, if “‘ off,” would 
come back into the horizontal position. In addition to 
the apparatus which has been explained, there is a multi- 
tude of additional safety appliances, and I will briefly 
describe a few of the more important. 

FACING POINT LOCKS: You will realise that 
facing points would be a source of danger if not in corre¢t 
alignment in passing trains, and in order to ensure their 
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proper action, facing point locks and locking bars with 
detectors are provided at all facing points on passenger 
lines. The facing point lock consists of a “ stretcher 
blade ” joining the two switch blades and pierced with 
two holes and a plunger, worked by the special lever 
from the signal box, which passes through one of the 


holes on the stretcher blade according to the dire¢tion in 
which the facing points are set, and prevents any move- 
ment of the points until the plunger is withdrawn. 

The facing point lock lever is interlocked with the 
home signal, and the latter cannot be lowered until the 
facing point lock lever has been operated. In order to 
make security even more secure, another appliance is 
brought into use, viz., the locking bar. 

LOCKING BARS : In order to prevent the signal- 
man withdrawing the plunger whilst the train is actually 
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passing over the points, a bar, sufficiently long to cover 
the wheel-base of the longest vehicle in use, is fixed 
inside or outside the rail just to the rear of the facing 
points. It operates on a series of cranks in such a manner 
that when moved it rises and falls, and when rising would 
be Stopped by the flanges of any wheels or, if outside the 
rails, by the wheels themselves passing over the points. 

This locking bar is worked by the same lever as the 
facing point lock, and you will now see that it is quite 
impossible for the signalman to unbolt the points when 
a train is passing over them. But there is still an addi- 
tional safeguard provided in the form of a deted¢tor lock. 

DETECTOR LOCKS: These locks, as applied to 
facing points, serve to detect anything wrong with the 
points in the event of the facing point lock failing to act, 
and to prevent signals governing such points being 
lowered until the points are in correct position. 

In the event of such remote contingencies as the 
rodding which connects the facing point lock with the 
signal box either breaking or being out of adjustment, the 
Stretcher blade breaking, or the points being run through 
in the trailing direction and damaged, the fact would be 
discovered by the dete¢tor lock. 

The main idea of the detector lock is that a blade or 
some similar device, worked in connection with the points, 
shall cross the path of another blade or blades worked in 
connection with the stop signal or signal protecting the 
points in such a manner that should the points be out of 
adjustment in any respect, the blade working off the 
points will form an obstruction to the pulling of the 
signal wire. 
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There are various forms of detector locks, but I am 
afraid time will not permit of a description of them. 

FOULING BARS: Where the fouling point between 
converging tracks cannot clearly be seen from the signal 
box and there is risk of a signalman giving permission for 
a movement along one track which is partly obstructed 
by a vehicle standing on another, “ fouling bars” are 
provided. These are similar in form to and are the same 
length as facing point locking bars, and are fixed with one 
end at the actual fouling point. When any vehicle is 
foul, the bar cannot be moved and thus it prevents a train 
approaching on the obstructed line. 

DETONATOR PLACER MACHINES : iui describ- 
ing the levers in the signal box we mentioned detonator- 
laying levers. In Connection with certain signal 
boxes detonator “‘ placer ”’ machines have been provided, 
worked by a lever from the signal box, by means of which 
the signalman is able to place two detonators on the 
rail in advance of the home signal for use when the 
fixed signals are obscured by fog, etc., or in emergencies 
when it is necessary for the signalman to stop a train. 
When the detonator “ placer” lever is in the normal 
or forward position, i.e., away from the signalman, the 
detonators are under cover in an iron casting fixed close 
to the rail and slightly below rail level, and when the 
lever in the box is reversed, the detonators are thrust 
forward upon the rail head. 

Two detonator placer levers can be seen at the extreme 
right of the large photograph of the interior of a signal 
box which we looked at when discussing signal box 
equipment, 
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The mention of detonators brings us to the necessity 
for their use in railway signalling. The detonator con- 
sists of an explosive contained in a round metal case. 


Detonator 


The detonators are employed to give an audible signal 
to the driver of a train in case of fog or falling snow 
or when the fixed signals are not clearly visible. When 
placed on the rails by hand, detonators are secured by 
means of lead strips and are exploded by the wheels of an 


Detonator in position on Rail 


engine passing over them. In order to make sure of 
getting a report, the regulations provide for two deton- 
ators being placed in position, and an ingenious apparatus 
has been devised, known as the “‘ detonator economiser,”’ 
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which utilises the impact from the explosion of the first 
detonator to remove the second detonator. 

At this point I ought to explain that the arrangements 
for signalling trains are considerably tightened up during 
fog or falling snow. Fogmen are stationed at distant 
signals and place detonators on the line when the signals 
are in the “ Danger” position. Detonator-placing 
machines which obviate the fogmen going on to the line 
itself are largely employed for this purpose. The fogmen 
also exhibit a red hand signal to oncoming engine-drivers. 
When the distant signal is in the “ All right ” position 
the detonators are removed from the line and the fogmen 
show a green hand signal to the engine-driver. The 
regulations provide that the absence of a hand signal 
after the detonator has exploded must be regarded as 
equal to a “‘ Danger ” signal. \ 

At all times during fog, or when the fixed signals are 
not clearly visible, the speed of trains is reduced and 
every precaution is taken to ensure that a train may be 
promptly brought to a stand short of any obstruction. 
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~ © far our chat upon railway signalling 
? BN has been confined to double lines of 
-¢i\s railway, as on the route by which we 
) are travelling. You may, however, be 
) interested to know something of the 
SS & arrangements for signalling on single lines 
of railway. There are several systems in use of which 
the principles are the same, and an essential feature is 
that the engine-driver shall have in his possession some 
visible evidence of the permission given him by the 
signalman to bring his train upon a section of single line. 
The various forms are the ‘‘ Train Staff,” ‘‘ Train Staff 
and Ticket;”’ and the ‘‘ Electric Staff,” ‘‘ Tablet ” or 
** Token,” which I will briefly describe. 

The simplest form of single-line working is the train 
Staff system. It applies to short branch lines worked by 
one engine in Steam. The train staff is about the length 
of and not unlike a policeman’s truncheon, and bears 
upon it the names of the Stations at either end. With 
only one engine in operation, there is obviously no 
possibility of collision and the staff is simply a visible 
authority to be upon the line. 
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On single lines where more than one train is operating 
the line is divided into block sections in the same way as 
double lines of railway, and the ‘‘ train staff and ticket,” 
or one of the other systems enumerated, is used. The 
signalling arrangements are similar to those already 
described, 
but the 
locking at 
single - line 
“crossing 
Stations” 
(places 
where a 
shortlength 
of double 
road is pro- 
vided in 
order that 
two trains 
may pass 
one an- 
other) is so 
arranged 
that the Up 
and Down home signals cannot be “ off ” at the same time. 

To enable a Staff to be picked up and set down 
without Stopping a train, a loop is provided at the end 
of the staff, through which the fireman places his arm 
in picking up. The loop is placed over a horn or 
hook at the setting-down post, as shewn in these 
photographs. 


Picking-up Post 
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You will appreciate that on such single lines it may be 
necessary for two or more trains to proceed in one direc- 
tion where there is no intermediate service in the opposite 
direction, so that after the passage of the first train the 
train staff is not brought back to the signal box from 
which it was issued for use for the second train. This 
is where the “‘ ticket ” arrangement comes in, and there 
is a regula- 
tion that no 
train is per- 
mitted to 
leave a sig- 
nah box 
unless the 
driver is 
either in 
possession 
of, or a¢ctu- 
ally sees the 
“esata ffoe 
Where a 
second train 
is to follow 
in the same 
diredtion, 
the driver of the first train is shewn the “ staff” 
and handed what is known as a “train Staff ticket.” 
The tickets, which are kept in a special box at the 
signal box, cannot be taken out without the train staff, 
as the key of the box is affixed to the end of the Staff. 
Further, the key cannot be withdrawn unless the box 


Setting-down Post 
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has been locked. The train staff and tickets for each 
section of the line are of a distinctive pattern. 

The electric staff, electric tablet, and 
electric token systems are all similar in 
principle, and one or the other are in 
use where a number of trains may have 4 
to run in one direction without an in- 
termediate train in the opposite direction. 
Instruments containing the Staffs, tablets, 
or tokens are provided for each section of 
the line. 

The combined action of the signalmen 
at each end of a section is necessary to 
release a Staff, tablet, or token, and only 
one Staff, tablet, or token can be out at a 
time for any section, so that when (say) a 
Staff has been taken out of an instrument 
and given to an engine-driver at “A” 
who is proceeding to “ B,” a second Staff Electric Train 
cannot be taken out at ‘‘ A” until the first Instrument 
has been replaced in the instrument at “‘ B,” 
and then only by the combined a¢tion of the two signal- 
men concerned. 

The electrical mechanism which enables this to be 
done is quite simple, but I am afraid that detailed 
descriptions of the operations would be rather lengthy 
and we have not now time to consider them further. 
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~{) HE Great Western Railway has always 
ay been noted for its wonderful train speeds. 
| 4 As long ago as 1848 it had trains whose 
pal booked time was nearly fifty-seven miles 
2 oy .per hour. This was in the old broad 
BS BS gauge days, when loads were about one- 
sixth of what they are to-day. 

You have probably heard something of such famous 
trains as the “‘ Flying Dutchman,” “‘ Zulu,” etc. The 
former, which originated as the 11.45 A.M. from Pad- 
dington (Down) and 10.30 A.M. from Exeter (Up), made 
the journey each way in four and a half hours, with stops 
at Didcot, Swindon, Bath, Bristol and Taunton. The 
timing of this train was fifty-seven minutes to Didcot, 
about 53 miles, but by this time the coaches were bigger 
and the loads heavier than in the “forties.” The 
“ Zulu ” (3 P.M. from Paddington), put on in 1880, was 
timed to Exeter in four and a quarter hours—just eight 
minutes longer than our train takes to-day to run to 
Plymouth—about thirty-two miles farther. 

The year 1904 was marked by the innovation of a non- 
Stop train, down and up, between Paddington and 
Plymouth (North Road), 2454 miles, which was then and 
still is the longest run of the kind in the world by daily 
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or regular trains. From the thirty-sixth mile to about 
the hundred and seventieth mile the speed was slightly 
over sixty miles an hour. The time allowed from Pad- 
dington to Plymouth was four hours, twenty-five minutes. 
This train originally left Paddington at 10.10 A.M. on the 
“down” journey, and Penzance at 10.10 A.M. on the “‘up”’ 
journey. For two years it ran in the summer season 
only. It was the forerunner of the train in which you 
are now travelling, the celebrated ‘* Cornish Riviera 
Limited Express.”” The remarkable schedule of the 
train in 1904 is given below, and it should be noted that 
this was before the shortened route through Castle Cary 
(by which we are travelling) was opened in 1906, effecting 
a saving of nineteen miles. 


DISTANCE TIMES FROM PADDINGTON 
Miles Chains Hrs. Mins. 
PADDINGTON - - -  - dep. — 

24 21 Maidenhead - - - - pass Oo 254 

36 fe) Reading=- = --= = sO) 36 

53 9 Didcot - - - - - Sy 53 

yen 2E Swindon - - - - - age wd 17 

Os 77. Ghippentain = a ee 33 
106 70 «©6—*Bath et ee Toe ae oaks 46 
116 78 #*East Depot (Bristol - - snd 56 
1I7 42 *Bristol (Marsh Junction) - Be 58 
118 33. * 4, (Pyle Hill Junction) - a2: fe) 
162 67 Taunton ’-gi =) => =a py 43 
169 73 Wellington - - Sis Sree 494 
173 50 Whiteball Siding - - - pW? 5443 
193 50 «*Exeter (St. David's) - . - eS 15 

(Single line tablet slacks: 
*Dawlish) 
*Dawlish (Tunnel Box) - = an = 
213 65  *Newton Abbot raf pico ty ie ye . 403 
245 53 NorTH ROAD, PLYMOUTH - arr. 4 25 
* Service slacks. + About. 
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When slip coaches for Taunton and Exeter were put 
on the down train, Taunton was brought within two 
hours, twenty-nine minutes of London (142 miles). 

The record non-stop regular run Paddington to 
Plymouth has now stood unassailed for nearly twenty 
years. 

It is not, perhaps, generally known that during the 
past twenty-five years the Great Western Railway has 
constructed about 100 miles of new main line—about 
the distance from London to Bath—in order to improve 
its train services. Here is a list of some of the fastest 
Great Western trains : avinhGe 


DISTANCE TIME SPEED 
Miles Mins. M.P.H. 


Swindon—London aS Se 77t 75 61°8 
Paddington-Bath- - - - - 1062 105 61-t 
Paddington—Bristol (via Bath) - - 118} 120 59°1 
Bristol-Paddington (via Badminton) 117% 120 58-7 
Paddington—Westbury - - - 954 97 59 

Paddington—Exeter - - - - 1732 180 57°9 
Banbury—Paddington - - - - 674 70 57°8 
Paddington-Leamington - - - 874 90 58-1 
Leamington—High Wycombe - - 60% 64 56°9 
Paddington-Taunton - -— - - 143 148 57:9 
Paddington-Torquay - - - - 1993 215 55°7 
Paddington—Plymouth = SS) BPS 2 247 54°8 
Paddington-Birmingham - - - I10$ 120 55° 2 


These are not all single trains. There are two trains 
doing the Bath run in 105 minutes daily, and there are 
four two-hour expresses between London and Bristol. 
The fast runs by the down trains to Torquay, Exeter, and 
Taunton are balanced by equally expeditious travelling 
on the up journeys. 
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The run from Swindon to Paddington (2.30 P.M. train 
from Cheltenham), 77} miles in seventy-five minutes, 
giving an average speed of 61°8 miles an hour, is the 
fastest booked “ Start to Stop ” run in the British Isles. 

So far, we have only looked at regular booked timings. 
There have been some really remarkable special runs, 
but we cannot here refer to more than one, when the 
highest authoritative speed recorded on any British 
Railway, viz., 102°3 miles per hour, was achieved. The 
timing was taken by the late Mr. C. Rous-Marten, a 
recognised authority on locomotive performances, and 
he took a systematic instrumental record of the speed. 
Subsequently he sought permission from thé General 
Manager, Mr. (afterwards Sir) James Inglis, to publish 
the record, but for various reasons the permission was 
withheld, and consequently the full particulars remained 
secret for many years. 

The complete story is told in the following communica- 
tion, which was made by Mr. Rous-Marten to Mr. James 
Inglis on June 20, 1905: 


Dear Mr. INGLIs : Pursuant to my recent letter and in accord- 
ance with the suggestion in your letter of the 7th instant, I now 
‘‘take up the correspondence at the point at which it ceased ”’ 
relative to the question of publishing the maximum speed in 
your record run of May, 1904. 

First, let me state my own side of the case—The Great Western 
is wooing public favour and, very properly, seeking to increase 
traffic to the Far West by means of extra-fast non-stopping trains. 
Now, I happened last year to hear a good deal of conversation with 
reference in particular to those Paddington-Plymouth non-stop 
runs. To my surprise, many people of different ages, sexes, 
and callings declared that nothing would induce them to travel 
by trains which ran at such “fearful speeds.” Whenever 
opportunity decently offered, I ‘‘ cut in” and pointed out that 
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in reality these trains did not run, or need to run, nearly so fast 
as many other Great Western trains which had been running 
unnoticed for a number of years, and that the time was gained, 
not through extra speeds, but through lighter loads and absence 
of stops. This was received with a good deal of incredulity, 
but when I proved my case, first by the actual figures, and 
secondly by the proof (although of course without giving the 
actual maximum) that with the Ocean Specials I had on more 
than one occasion recorded speeds enormously higher than the 
fastest that are run by the trains in question, and that at these 
times the travelling was the smoothest, easiest, and therefore 
safest of any, I was able to compel conviction. 

Now this is the basis of my proposal, that the maximum 
attained by these non-passenger-carrying specials, which was 
from 30 to 50 per cent. higher than that run by those best regular 
long-distance expresses, should now be made public pour en- 
courager les autres, or at any rate to make the travelling public 
see that when going by your best regular trains they will not 
run at a rate at all approaching that which has been attained 
with perfect ease and safety by non-passenger or experimental 
specials. 

You have doubtless noticed letters in the papers referring to 
“* terrific ” or ‘* dangerous ”’ speed being run by regular expresses, 
such as ‘‘ 70 to 80 miles an hour.’ But the Record Mail Special 
averaged 70 -2 from the Exeter “‘ slow pass ”’ to the Bristol stop, 
and 71-5 from the Bristol start to the Paddington stop, not- 
withstanding the delays of the Bath service-slack and the very 
bad special slow over the Cricklade bridge under repair, while 
between Swindon and Paddington we maintained a steady 
average of 80 miles an hour for 73 miles on end. 

These facts have, of course, been published already ; indeed, 
could be readily gathered from the published log of the train. 
The actual maximum rate has not, so far, got into print. Indeed, 
I am not aware that anybody but myself recorded it with abso- 
lute accuracy, although I suspect that one of the Post Office 
people must have done some timing, for he came very near the 
truth in that Plymouth paper’s article which I sent you, and 
which gives an illustration of ‘* City of Truro averaging 99 to 
100 miles an hour.” But, of course, a mere statement in a 
daily newspaper carries but little weight. 

Confidential—In now giving you my actual figures, it is, I 
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THE LOG OF THE TRAIN 
. Time | Speed « 
we Stations Arrive Depart occu- nes 
pied | hour 
m. ch. heey PS: hom peSee| fixes alles 
Plymouth : a.m. 
Mill Bay 
Crossing — 9 23 Io/— —| — 
23 79| Totnes. . . — 9 50 49/27 39| 52.0 
8 55 | Newton 
Abbot + yO 527 0 5 O75 
20715 (exeter, 29e — TON 22" 121228920) 5402 
30 63| Taunton. . = IO 50 1/27. 49) 66.4 
Il 45 | Bridgwater . — TOWSON 24519 '9an23)|'73:9 
Bristol : 
2m00) mye Filles, [tt 26. 20NLT e308 Tou og eS (728 
I 35 | East Depot . -~ Th 33 85 Ler 639)|.23.6 
Olno 1 Bat © couse re ao TEAS 5 Ol ONS 9) |LOOs7, 
p.m. 
9 48 | Swindon . — IZ 9 49/25 59] 68.3 
A137) Didcot nH hi": — 02929) S20 TOs | 74.2 
7 9 | Reading. P — T2420 20s 0S ee 7 S8. 
6 o| Paddington — 
platform .| 1 9 38 — aigf Waf|| ake yaa 
| From 
Reading 
dead stop .|I 9 58 = gh SYA ta 
lh oul 


Total time occupied: Paddington platform . 3 46 28 
o dead stop. 3 46 48 


Speed per hour throughout, including stops. 65.49 miles 
Speed per hour throughout, excluding stops. 66.39 miles 
Load of 8-wheeled vans from Plymouth . . 5 

Load of 8-wheeled vans from Bristol . . . 4 

Engines and Drivers: 


Plymouth to Bristol, No. 3440, “ City of Truro,” 
Driver Clements. 

Bristol to Paddington, No. 3065, ‘Duke of 
Connaught,”’ Driver Underhill. 
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“THE 10-30 LIMITED” 


feel sure, unnecessary for me to stipulate that they shall be 
regarded as strictly confidential, and that in no case shall my 
information be used to anybody’s prejudice. Upon that I am 
quite certain I can depend without any specific pledge on your 
part. 

What happened was this: when we topped the Whiteball 
Summit, we were still doing 63 miles an hour ; when we emerged 
from the Whiteball Tunnel we had reached 80; thenceforward 
our velocity rapidly and steadily increased, the quarter-mile 
times diminishing from I1 secs. at the tunnel entrance to 10-6 
SECSasu IOs 2USECS su LO SCCS-s1Om SESECS pOnt Aa SECS sO) 2ESeCS..n atid 
finally to 8 -8 secs., this last being equivalent to a rate of 102 -3 
miles an hour. The two quickest quarters thus occupied 
exactly 18 secs. for the half-mile, equal to 100 miles an hour. 
At this time the travelling was so curiously smooth that, but for 
the sound, it was difficult to believe we were moving at all, 
and the perfect control retained over the train was strikingly 
manifested through what appeared at the time the vexatious 
incident of those platelayers dawdling on the 4-ft. way, which 
compelled a sudden reduction of the speed by about one-half, 
which was effected in the readiest and simplest way conceivable, 
without the slightest jerk or irregularity. 

And now “the murder is out”?! It seems to me to afford 
a strong argument for the consolation of the timid folk who 
might otherwise be deterred from enjoying the comfort and 
celerity of your splendid expresses, to be able to impress upon 
them that at the highest speed they would travel they would be 
going quite slowly compared with that at which the mail-special 
ran with entire ease and safety. I hope you will agree with 
me in this opinion. 

I am, yours very sincerely, 
C. Rous-MARTEN 
Eldon Chambers, 
30 Fleet Street, E.G, 


> 


“One hundred miles per hour ” and “ the travelling 
so curiously smooth that it was difficult to believe we 
were moving at all”?! No wonder the Great Western 
Railway is referred to as 


“< The Line that put the ‘ ees’ in spEEd.” 
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UR time is going and we shall soon be 
at our destination, so I am afraid there 
is much about railway operation which 
must remain unsaid. So far, we have 
confined our chat to passenger trains, 
y- but there is another all-important side 
of ilivay working, namely, that of the freight train 
services: the trains upon which we all depend for the 
distribution of raw materials and of manufactured 
goods. You may not be aware that, although the 
passenger services are more in public prominence, it 
is the mineral and merchandise trains which earn a 
very large part of the revenue of the railways. 

The general public know less of this side of railway 
activity, for many of the freight trains travel in the 
night hours. A visit to a large goods station at night 
or in the early hours of the morning would probably be 
an ‘‘ eye-opener ”’ to many whose knowledge of railway 
working is confined to what may be observed in the 
hours of daylight. 

It was Lord Bacon who said, “‘ There are three things 
which make a nation great and prosperous: a fertile 
soil, busy workshops, and easy conveyance of men and 
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commodities from place to place.” Little reflection is 
necessary to realise how important is the third thing, 
the conveyance of commodities. The fertile soil and 
the busy workshops are both dependent upon the “‘ means 
of conveyance” for the distribution of their products. 
It is the freight trains which constitute the bridge between 
the producers and the consumers. 

The conveyance of merchandise appears to have been 
a matter of secondary consideration when railways were 
first constructed, and the earliest timebills in existence 
have no reference to goods train services at all. For 
some time progress in this direction seems to have been 
slow, but during the past twenty years there has been 
a speeding up in goods train working. The intro- 
duction of vacuum brake fitted goods stock, in which 
the Great Western Railway took the lead, marked an 
epoch in freight train services, and with the building 
of big engines specially designed for goods train haulage 
there has been a vast improvement in regard to these 
“trains that pass in the night.” 

From an average of about fifteen miles per hour, 
the speed of our freight trains has risen to something 
like forty-five miles per hour, whilst at the same time 
the loads have increased by nearly 100 per cent. Twice 
the load at three times the speed ! 

The Great Western Railway prides itself on having 
one of the finest express freight train services in the 
country. Four times a week the fastest goods train 
in the United Kingdom—and, it is believed, in the 
world—leaves London for the North of England and 
Scotland. Because it carries such household com- 
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modities as margarine, tea, coffee, and cocoa, it has 
been nicknamed ‘“‘ The Grocers’ Express.”’ Its speed is 
almost equal to that of an ordinary London-to-Scotland 
passenger train. 

Starting on the Great Western Railway at Southall 
Station at 11.55 A.M., it goes on to Greenford, Middle- 
sex; Princes Risborough, Buckinghamshire ; Leaming- 
ton, Warwickshire ; Wolverhampton, Crewe, Glasgow, 
Edinburgh, and at about eight o’clock next morning 
goods are being unloaded from it in Aberdeen. The 
most direct London-Aberdeen route is over 522 miles. 

Improvement in the rapid rail transport of merchandise 
has not been without its advantages to the traders of 
the country. Whereas in the old days it was the practice 
for the merchants to -hold large stocks of goods, such 
Stocks are now a thing of the past except, perhaps, in 
raw materials. The trader who orders his supplies by 
telephone or telegraph one day, can, relying upon fast 
freight train services, get delivery the following day, 
even though the goods have to be conveyed hundreds 
of miles. This, as you will readily understand, all 
means money in the traders’ pockets, as less capital is 
locked up in stock and less storage accommodation has 
to be provided than was formerly the case. 


115 


CAIPASP STC ELR 
THE SEVENTEENTH 


RAILWAY GROUPING 
2% \ HERE has been so much in the Press on 
Dy the subject of late, that perhaps I ought 
{CG not to omit some brief reference to 
ie \s the grouping of railways which has 
ws recently been carried out under the 
provisions of the Railways Act, 1921. 
This Act provides for the railways of the country, with 
a few exceptions, being divided into four main groups, 
of which the Great Western Railway is one. 

It is interesting to note that the Great Western is 
the only railway which under the grouping maintains 
its name and identity. It has absorbed some thirty- 
two smaller railway companies, and the Greater Great 
Western Railway now embraces practically all the Welsh 
railways and also the whole of the railway-owned docks 
in South Wales, and is now the largest dock-owning 
company in the Kingdom. It spreads over about 8,700 
miles of track, with about 1,500 Stations and halts, and 
serves about 1,000 miles of coast line. The locomotives 
number about 4,000, passenger-train vehicles over 10,000, 
and the wagon stock is approaching the 100,000 figure 

The members of the staff of this undertaking number 
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approximately 110,000. You will better realise what this 
means when I tell you that, supposing they stood hand 
in hand in a single line along the permanent way begin- 
ning at Paddington, this human chain would reach beyond 
Birmingham and it would take an express train about 
two hours to pass it. 

During the year 1923 the Great Western Railway 
carried 143,891,241 passengers, irrespective of season 
ticket holders (88,533). The total number of engine 
miles run was 95,312,545, or more than the distance 
of the earth from the sun. 

As has been said, under the grouping the Great 
Western Railway maintains the same name as hé€retofore. 
It also maintains the same policy, and “‘G.W.R.” will 
Still Stand in the future, as it has done in the past, for the 
hallmark of efficiency in railway transport. \ 
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The G.W.R. Group in a Triangle 
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CHAPTER THE EIGHTEENTH 
GLORIOUS DEVON 


(3 are now in glorious Devon—“ the 
Shire of the Sea Kings.” The station 
% we are passing is Exeter. It is barely 
1.30 P.M., so we are running dead on 
‘sy time, for our slip portion is due at the 
xe ((&) Station at half-past one precisely. 

We have now detached the third of our slip portions— 
the first at Westbury, for the Weymouth line, the second 
at Taunton, for Ilfracombe and Minehead, and the 
third and last slip portion, which we have just put off 
at Exeter, conveys passengers for Torquay, Paignton, 
and Dartmouth. Here we get our first glimpse of the 
sea at what is a more than usually interesting section 
of the line. We prattically run along by the coast, 
the railway having been blasted out of the rock. We 
pass through one or two short tunnels and get a good 
view of the beach at Dawlish and Teignmouth. The 
two rocks standing out so conspicuously in the sea are 
known as the “ Parson and Clerk,” and the long sea 
wall which is now on your left reaches pra¢tically from 
Dawlish to Teignmouth. 

Passing Newton Abbot, which is the junction for the 
Torquay line, a popular centre for many of Devonshire’s 
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beauty spots, including Dartmoor, we speed on through 
Totnes, situated on the western bank of the River Dart, 
through some delightful and typical Devonshire country. 

I really think I ought at this stage of our journey to 
grant you some brief respite in order to allow you to 
view the lovely country through which we are passing. 
Someone has spoken of Devon as “‘ God’s Garden,” 
and it would indeed be almost a sacrilege not to give 
some little time to the admiration of our beautiful 
surroundings. 

It was, I believe, Robert Louis Stevenson who said 
that the best way to see our lovely island was from the 
windows of a railway train. I think he must have 
expressed that opinion after ‘‘ Going Great Western ” 
through Devon. Don’t you? 


A A aA <A 


We are rapidly approaching Plymouth our first stop. 
Before incorporating Devonport and Stonehouse, Ply- 
mouth was known as the ‘‘ Three Towns.” It has 
long been noted for military and naval establishments. 
Overlooking Plymouth Sound, an arm of the English 
Channel between Devonshire and Cornwall, is the Hoe, 
where the Armada and Drake monuments are situated, 
also Smeaton’s Tower—the old Eddystone Lighthouse. 
West of the Hoe is Millbay with the Docks of the Great 
Western Railway. Plymouth has for centuries been 
famous for its men who “go down to the sea in ships.” 
Memorable events connected with the port are the 
assembly of the fleet to oppose the Armada (1588), the de- 
partures of the Cadiz expedition (1596), and of the Pilgrim 
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Fathers (1620). As every schoolboy knows, it was 
from Plymouth that Frobisher, Gilbert, Drake, and 
Raleigh sailed on their adventurous voyages in the days 
of Good Queen Bess. 
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Now we feel a gentle application of the vacuum 
brake and, gradually reducing speed, we come to a stand 
at Plymouth North Road Station at 2.37 P.M., having 
completed a wonderful non-stop run of 226 miles in 
four hours and seven minutes to the very tick. Splendid ! 
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CHAPTER THE NINETEENTH 
THRE CORNISH URIVIERA 


UR train is booked to stop seven minutes 
« at Plymouth, and if you will come to 
the front of the train with me, you will 
j see that the time is being occupied in 
‘;changing engines. The locomrotive and 
>= GY, crew which have brought us from London 
now ke a well- earned rest after their 226 mile run. 
Another engine is being coupled on to our train and we 
have a fresh driver and fireman for the remainder of our 
journey onwards. Generally, the 4-6-0 “ greyhounds 
of the iron track” give place to smaller engines here, 
and the now lighter train is taken on by one of the 2-6-0 
class. 

Soon after getting under way again we cross from 
Devonshire to Cornwall by means of the Royal Albert 
Bridge, Saltash. As I told you in our chat about the 
permanent way, Brunel’s famous RISES ae the 
estuary of the River Tamar. Its 
total length is 2,200 feet and con- 
sists of no less than nineteen spans, 
the two largest of which are 450 
feet in length. The Structure is 
unique in design and is generally 
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admitted to be a triumph of bridge engineering. The 
widened mouth of the River Tamar is known as the 
Hamoaze, and from our carriage windows as we pass over 
the bridge we get a view of some of His Majesty’s ships 
of war lying at anchor in the broad waters far below. 
On our jour- 
ney westwards, 
we pass over 
some imposing 


viaducts, and if 
you will look at 
this upper photo- - 
graph of an old timbered viaduct you will be able to 
compare it with the imposing steel and stone structure 
which replaces it to-day, which is also pictured. 

The station we now pass is Liskeard, a typical Cornish 
town. From Liskeard there iy a line running due south 
to the coast, terminating at the picturesque old town of 
Looe, where the stocks for the correction of male- 
factors may still be seen near the ancient Guildhall. 
Looe will probably bring to your mind the story of the 
passenger at a railway booking-office who, requiring 
tickets for himself and lady companion, asked for 
“Two to Looe” (Toot-a-loo !), and of the booking 
clerk who rose to the occasion and responded with 
“* Pip-pip ! ” 

We are in the heart of sunny Cornwall, the county 
which Sir Arthur Quiller Couch (whom you doubtless 
know better as “‘ Q”’) has christened ‘‘ The Dele¢table 
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Duchy.” Mention of ‘ Q”’ reminds me that the station 
to which we are now speeding is Lostwithiel, from which 
a line branches off to Fowey, which has been immortalised 
as ““ Troy Town.” 

Vessels sailed from Fowey for the Crusades, and it 
may be recalled that this seaport furnished the largest 
quota of ships for King Edward III’s blockade of Calais. 

We now pass Par and St. Austell stations and are in 


China Clay Jetty and Electric Conveyor—Fowey 


the centre of the china clay distri¢t—perhaps one of the 
foremost of Cornish industries. China clay is despatched 
in large quantities from this locality all over the world, 
and some wonderful electrical machinery has recently 
been installed by the Great Western Railway at Fowey 
for loading ships with clay. China clay has a thousand 
and one different uses, and besides being employed in 
the manufacture of porcelain and art paper, it is said to 
form the base of a commodity utilised by our “ sisters, 
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cousins and aunts ”’ (the merest suspicion, I am assured), 
in the form of face powder. 

Much could be said of the industries of Cornwall, 
and the earliest history of our country tells us of the 
Pheenicians who came here for tin. Cornwall’s historic 
associations, its extraordinary climate (which, as you 
probably know, is influenced by the Gulf Stream), its 
turquoise bays, wave-worn rocks, breezy moorlands and 
golden sands would tax the vocabulary of the most 
eulogistic of travel-book writers to do it anything like 
justice. We must be content silently to admire the 
natural beauties of the countryside as we speed west- 
wards. 

It has turned four o’clock when we stop at Truro, the 
cathedral city of the Cornish Riviera. Here the Fal- 
mouth coach is detached from our train and proceeds 
by a branch line to its destination. Writing some years 
ago of Falmouth, Lord Rosebery said : 


*<T cannot believe it will be long before people will discover the 
delightful climate of this place, where 2 
palm trees and camellias are at this 
moment in the open air — camellias 
budding and palm trees growing... . 
Falmouth ! preserve your beauty, for you 
will need it in the days to come for the 
visitors who will throng to you.” 

The best evidence that his antici- 
pations have been realised is to be =I 
found in the crowded coach of <Q 
health and pleasure seekers who have 
just left us to disport themselves by can .) 
the waters of the Fal and on 


Falmouth’s fine beaches. pee 
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Falmouth has grown considerably since it began to 
play a part in ocean trade. Years ago, in the days of 
the old clippers, and before the advent of the steamship, 
Falmouth had a celebrated packet service to almost 
every part of the globe, and the Post Office used to charter 
armed brigs from here for the conveyance of letters to 
New York, Lisbon, the West Indies, etc. These vessels 
were armed in order to meet onslaughts by privateers 
which frequently bore down upon them and, according 
to writers of the period, many desperate encounters 
took place. When this happened, the mail bags, heavily 
weighted, would be thrown overboard so that they 
should not fall into the hands of the pirates. It appears, 
however, that the enemy was frequently repulsed and 
the steam packets came out of these conflicts with flying 
colours. Wrecks of some of the old sailing vessels, 
Storm-driven on the deadly Manacles, are still visible 
from the Falmouth Cliffs. 

We are on our way westwards again, and within 
half an hour stop at Gwinear Road, where some of our 
passengers change for Helston, from which point a 
Great Western Railway fleet of well-equipped motor 
buses conne¢ts with Falmouth, Lizard Point and Land’s 
End. 

The next and last stop before reaching our destination 
is at St. Erth, where yet another coach of our train comes 
off for St. Ives. In less than a quarter of an hour after- 
wards we glide into Penzance Station, the western ter- 
minus of the Great Western Railway, at exactly five 
o’clock. Here we say “au revoir” to ‘“‘ The 10.30 
Limited,” charmed with our delightful run through 
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glorious Devon and the Cornish Riviera, and thankful 
to the Great Western Railway for having brought these 
wonder counties within little more 
than half a day’s journey of the 
Metropolis. 

Just one word more. You may 
_. be surprised to see coaches labelled 
‘\\.. Penzance to Aberdeen.” The 
_ Great Western Railway bids fair to 

\}\i, break. another record with a non- 
iv@ change run of 800 miles between 
these points. The journey is accom- 
plished in under twenty-three hours. How fine it 
is to think that we can practically travel in one 
train from Land’s End to John o’ Groat’s, and vice 
versa! What an interesting journey to be sure! 
Leaving Aberdeen at, say 9.45 on a Friday morning, 
it is possible to travel to the extreme limit of the Great 
Western Railway at Penzance, spend the Saturday and 
Sunday in the delightful Cornish Riviera, leave again 
on Monday morning and be back in time for business 
on the Tuesday morning, having covered 1,600 miles 
by train and spent two clear days in Cornwall. 


<A aA <A A 


We have travelled far in a few short hours, and during 
our journey I hope I have been able to enlighten you 
with regard to some of the more interesting aspects of 
railway working. Much has necessarily had to be left 
unsaid: some phases of railway activity but briefly 
mentioned, and many others omitted altogether. 
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Unfortunately it has not been possible to make more 
than a few references to the many points of interest 
en route. Had time permitted, you could have been 
told more of the many historic and other associations of 
the places through which we have passed.* 

From the knowledge you have gained, however, you 
will, I think, be able to realise what a wonderful thing 
a modern railway is, and particularly (note this, please) 
what a wonderful railway the Great Western is. If I 
have enabled you to realise that, I have not altogether 
failed in my undertaking. 

You will now be able to appreciate why so many 
thousands of travellers “‘ Go Great Western ? when on 
business or pleasure bent—‘‘ They ‘ Go Great Western ’ 
because the going’s good.” 


AIS ORE Va , 


* Concurrently with this edition there appears a new G.W.R. 
publication “ Through the Window,”’ which illustrates and describes 
the scenes viewed from the railway carriage window. No. 1 of 
the series covers the journey Paddington to Penzance—“ The 10°30 
Limited” route. 
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“Caerphilly Castle” 


A BOOK OF RAILWAY LOCOMOTIVES 
FOR BOYS OF ALL AGES 


E 
Sully Illustrated Price One Shilling 


HIS book has been compiled to meet 

requests which have been received since 
the appearance of the first edition of “ The 
10.30 Limited” for more information about 
railway locomotives. Whileall phases of railway 
practice seem to exercise a fascination for “‘ boys 
of all ages,” the “ Greyhound of the iron track”’ 
is doubtless the piéce de résistance. 


§ The book, which takes its name from the 
super - locomotive produced by the Great 
Western Railway at their Swindon works in 
1923, is devoted to railway locomotives, their 
classes and types, their construction, operation 
and performances, from the old 
broad gauge days to date. 


ZB 
& 
Gaw Wore: FELIX J. C. POLE 
PADDINGTON Gromer al 
STATION, W.2 Manager 
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Build the ‘Caerphilly Castle”’ 


(the most powerful passenger locomotive in the 
British Isles) by your fireside or outdoors in the 
garden. When you have done so it will be a 
picture in colours 24" x83’, comprising 150 
pieces—but there are many more pieces than 
that in the rea/ engine. 


It is a Jig-Saw Puzzle equalling in value those 
sold in the shops for 7/6. 


At the G.W.R. Stall and Kiosk at the British Empire 
Exhibition, Wembley, you can buy it for 2/6, and take it 
home with you. But if you will send 3/-to the Super- 
intendent of the Line, Paddington, London, W.2, it will 


be sent you. 


FELIX J. C. POLE, General Manager. 
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—— “Through 
the 
Window 


Number One: 
PADDINGTON 
to PENZANCE 


(Cornish Riviera Route) 
é 


Ae who delight in viewing the constantly changing 
scenes from the railway carriage window will welcome 
this book, which describes every point of interest on the 
305-mile railway journey from Paddington to Penzance. 
The letterpress is embellished with a wealth of thumb- 
nail sketches and beautiful full-page illustrations. A 
series of sectional diagrammatic maps are a distinct and 
helpful feature. 


A PUBLICATION TO GRACE THE LIBRARY 


Price 1/- at Great Western Railway Bookstalls, or by 
post 1/3 from the Superintendent of the Line, 
G.W.R., Paddington Station, W. 2 
aA a A 
FELIX J. C. POLE, General Manager 
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aes cibaiaic c c ln o o dn dn ol ct os 
The Line to Legendland 


“LEGENDLAND” Series of Illustrated Booklets 


A Collection of Old Tales told in those 
Western parts of Britain served by the 


GREAT WESTERN RALLWAY 


CONTENTS 


VOLUME ONE 


Mermaid of Zennor. 

Stone Men of St. Cleer. 

How St. Piran came to Cornwall. 

The Lost Child of St. Allen. 

The Giant who built the Mount. 

The Tasks of Tregeagle. 

The Lady of Llyn-y’FanFach. 

St. David and his Mother. 

Vengeance of the Fairies. 

The Old Woman who fooled the 
Devil. 

The Women Soldiers of Fishguard. 

How Bala Lake began. 

The Furry-Day Song. 


VOLUME TWO 
The Church the Devil stole. 
The Parson and the Clerk. 
The Weaver of Dean Combe. 
The Demon who helped Drake 
The Samson of Tavistock. 
The Midnight Hunter of the Moor. 
The Lost land of Lyonesse, 
The Piskies’ Funeral. 
The Spectre Coach. 
St. Neot, the Pigmy Saint. 
The Old Man of Cury, 
The Hooting Carn. 
The Padstow May-Day Song, 


VOLUME THREE 


A Prince who would hang a Mouse. 
Sr. Melangell and her Lambs. 
Where King Arthur sleeps. 
Bronwen and the Starling. 

The Swan of Glasflyn. 

The Wonders cf St. Goyan’s Chapel. 
The Fairy Gardens of 3 ae 

How the Dodman was named. 

The Charmer of Pengersick. 

How St, German left Cornwall, 
The Spectre of Rosewarne. 

The Legend of the Four Halls. 

*‘ John Dory" a” Three Man's Song.” 


VOLUME FOUR 
The Whispering Knights. 
The Shadow Curse of the Ragged- 
stone. 
How Bath was discovered. 
King Arthur's Camelot. 
The Witch of Wookey. 
Guy of Guy's Clift. 
The Ghostly Bishop of Fingest. 
Wayland Smith and his Cave. 
Herne the Hunter. 
The Ghost of Bisham Abbey. 
The Evil Wedding of Stanton Drew 
The Story of Wild Darrell. 
** Sumer is icumen in.” 


Price 6d. each volume, or by post 8d. 
2/- for the four volumes, or by post 2 6 


Ovctainable upon application to the Superintendent of the Line, 
G.W.R. Paddington Station, London, W.2 


FELIX J. C. POLE, General Manager 
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THE high-water mark in the production of travel literature 
has been reached in the Great Western Railway Company’s 
latest publication 


Cathedrals 


ERFECTION in the printing art 

is attained in this unique publi- 
cation which authentically describes 
the 22 famous Cathedrals (including 
Westminster Abbey) within the terri- 
tory served by the Great Western 
Railway. The subject is exhaustively 
treated, and there is a succinct guide to 
Cathedral architecture by Mr. Martin 
Briggs, F.R.I.B.A. Lovers of artistic 
literature cannot fail to be delighted 
with such a production. 


74 FULL-PAGE PHOTOGRAPHS 
74 BLACK-&-WHITEDRAWINGS 


FIVE COLOUR PLATES 
OF CATHEDRAL ARMS 


Price 2/6 at Great Western Railway 
Bookstalls, or by post 3/- from the 
Superintendent of the Line, 


G.W.R., Paddington Station, W. 2 


FELIX J. C. POLE, General Manager 
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In the same series 


“CAERPHILLY CASTLE” 
By W. G. Chapman 

Originally published in 1924 
30s net (£1.50) 


In preparation 


*TWIXT RAIL AND SEA 
By W. G. Chapman 
Originally published in 1927 


THE “KING” OF RAILWAY 
LOCOMOTIVES 


By W. G. Chapman 
Originally published in 1928 


“CHELTENHAM FLYER” 
By W. G. Chapman 
Originally published in 1934 


TRACK TOPICS 
By W. G. Chapman 
Originally published in 1935 


LOCO’S OF “THE ROYAL 
ROAD” 

By W. G. Chapman 

Originally published in 1936 


Send for up-to-date 
stock list: 

Patrick Stephens Ltd, 
9 Ely Place, 

London EC1 


FOR BOYS 


¢ 


OF ALL AGES © 


